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» mJS^^^SS^ ^ ,t953M 'f ^ 2-«Vlcinchoni„«c acids, prepared by the Pfitzinger 



25 
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where 

R = H, CH 3 , CaH 5 and phenyl; 
Ar =» fluoro-substituted phenyl: and 
R" — H, Br, CI or CH 3 . 
No use for these compounds is described 

Epfing ef a/, fret Lett, 23 (38), 3843-^3846 (1982)) report 




45 ?u£^t a £*el ^methylsurfonyl chloride convertible to sulfonamides which can be 

* 1«* describe plant growth re 9 ulant 



50 
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where 

Z is H or halogen, preferably H; 

Sff P !i en ? and ^Substituted phenyl; and 

rTis CN, COjH and related esters and amides. 



65 
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Buu-Hoi et al. [J. Org. Chem., 18, 1209-1224 (1353)1 describe 2-arylcinchoninic acids of the formula: 



co 2 a 




OIO 



where 

X = H or Br; 

R = H, CH 3 , C 2 H 5 and other groups; and 

Ar can be a variety of aromatic groups including 4-biphenylyl, 4-alkylphenyl and 4-phenoxyphenyl. 
is The compounds prepared were part of a program to investigate the toxicity of cinchoninic acids and 
quinolines, since cinchophen ("Atophan") can produce a degeneration of liver tissue of a possible 
precancerous nature. Some of the compounds prepared caused degenerative changes in the liver. 

Buu-Hoi et a/. [Rec trav. Chim., 62 713-718 (1943)1 report 2-(4-cycJohexylphenyl)cinchoninic add and 
2-(4-biphenyryl)dnchoninic acid. Hai et at. [J. Org. Chem., 23, 39-42 (1958)J describe 2-(4- 
20 cyclopentylphenyDcinchoninic acids, including 3-methyl and 3-ethyl derivatives, and 6-bromo and 8- 
rnethyl derivatives. Buu-Hoi et al [J. Org., Chem., 22, 668-671 (1957)] report 2-[4-(4*nethoxy-3- 
chlorophenyDphenyllcinchoninic acid and its 3-methyl and 3-ethyl derivatives. Another Buu-Hoi report 
[idem., 24, 39—41 (1959)] describes the 2-methoxy-3-chforphenyl isomer. 

' Yen et al. [J. Org. Chem., 23 1858— 1861 (1958)] report 2-phenyl- and 2-(4-fluorophenyl)-6- 
25 fiuorocinchoninic adds for testing as potential carcinogens. 

Steinkopf et al. [Anna/en, 540,1—14 (1939); idem, 543, 119-128 (1940)] report 2-{5-methyl- and 5- 
phenyl-2-thienyl)cinchoninic acids. Sy et ai (J. Chem. Soc, 1975—1978 (1954)] report 2-(5-f-butyl-2- 
thienyl)dnchoninic acid and its 3-methyl and 6-bromo derivatives. 
^Buu-Hoi et al [Rec. trav. Chim,, 72, 774—780 (1953)1 report 2-[4-(4-hydroxy- and 4- 
30 methoxyphenyl)phenyl]cinchon?nic acids and their 3-methyl derivatives. 

Boykln er ai. (J. Med. Chem., 11, 273—277 (1968)] report dnchoninic acids of the formula: 



35 



40 

where 

R = H, F, CH 3 or OCH,; 
45 R' sr H, CH 3 or CF 3 ; and 

R" = H f F, CI, or CH* or 0CH 3 . 
Although prepared as part of an antimalarial program, It does not appear that these intermediates were 
tested for antimalarial activity. 
, Saggiomo etaL [J. Org. Chem., 71, 277—281 (1968)] report antimalarial quinoline-4-methanols derived 
so from the corresponding acids. The latter Indude 63^iphloro-2-(3-trifluoromethylphenyl)dnchoninic add 
and ethyl ester, and 2-(4-chlorophenvl>-6-fluorocinchoninlc add and ethyl ester. 

Buu-Hoi et ai //tec. trav. Chim* 70, 825—832 ( 1 951 H report 2-(4-o-propyl-4'-biphenylyl)cinchoninic add 
and 3-methyl-2-(4-ethyl-4'-blphenyryl)dnchoninic add. 

Coles, in U.S. Patent 2,579,420, issued December 18, 1951, describes the conversion of 6,8- 
55 dihalodnchoninic adds into 6-ha!o-8-hydroxydnchoninic adds useful as color formers. Disclosed are 
compounds of the formula: 




60 
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8-hydroxy 
derivatives 
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where 

X is CI or Br; 

R, is, inter alia, H or lower alkyl; arid 

R is, inter alia, aryl and heteroaryl, optionally substituted by alkyl, ary! and the like. 
5 Tulagin et a/., in U.S. Patent 2,524,741, issued October 3, 1950, describe the use, in color photographic 
developing, of 8-hydroxyquinolines of the formula: 




is where 

R is halogen, N0 2 or S0 3 H; 

R, can be phenyl or phenyl substituted with CI, CH* OCH 3 or NH 2 ; and 
H 2 can be C0 2 H. 

French Patent 1,040,440 describes compounds similar to Tulagin et at., useful in color photographic 
20 chemistry, of the formula: 

R 
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where 

X is halogen; 

R is CO^H, CONH 2 or CONH-alkyl; 

R, may be H or lower alkyl; and 

R 2 may be aryl or a heterocyclic group. 

German Patents 659,496; 668,741; and 668,742 describe 2-phenytcinchoninic acids, containing iodo 
groups and a free or etherified p-hydroxy substituent on the 2-phenyl group. Such compounds are stated to 
be useful as X-ray contrast agents. 

Sakai et a/. r [Gann, 46, 605—616 (1955)] report that 2-phenyl-4-carboxyquinoline has no tumoricidal 
effect in in vitro tests using NF mouse sarcoma. 

United States Patent 2,888,346 issued on May 26, 1 959 to Tulagin and Hoff stadt describes compounds 
of the formula: 



45 



so 




55 



where 

ultraSoiet^iatiom * ' ** * * ^ "* "** * ***** 0rBanl ° med1a from dama 9 e ^m 
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SUMMARY OF THE INVENTION 

<*JS™!21 IIIm P T M inve . ntl ? n th . ere is P rovid ed an antitumor pharmaceutical composition 
consisting of a suitable. pharmaceutical carrier and at least one compound having the formula: 

5 



JO 



wherein 

75 



20 




(I) 




25 



35 



40 



45 



R 1 is CH3CH 2 (CH 3 )CH, alkyl of 5-12 carbon atoms, alkenyl of 5—12 carbon atoms cvcioalkvi nf 7 
carbon atoms, cycioalkylalkyl of &-12 carbon atoms, cydoaKenyl of B^car^n atoms , M 



X is O, S{OL,NH or CH=N; 





or -CH 2 
W W 

when R is 



R 1 can be in addition alkyl of 3—4 carbon atoms; 
R 2 is 





or -CH 2 
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niisOoM; 



misOor 1; 
n isOor 1; and 
q is 0, 1 or 2; 

/5 or a pharmaceutically suitable salt thereof; with the following provisos: 
1) R s , R 6 and R 7 cannot all be H; 



20 



25 



30 



9i L a cannot all be H; 
ha^tar^ ^ a " thumor «*• carboxy.ic acids and derivatives 




wherein 

35 



40 



R is 



OR' 



*5 



50 
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J 



R 



"^^^ O - or -^X^R 4 
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X is 0, S(0) v NH or CH=N; 



R 1 is CH S CH,(CH,)CH, alkyl 'of 5-12 carbon atoms alkenui «f ^ 
carbon atoms. cyc.oaMa.ky. of 5-12 carbon ^^Z^^ZT^ 0 ^ ^ 



when R is 



rs 



20 



25 



£ n be m addition alkyl of 3-4 carbon atoms; 




W 



2 




30 



35 



m is 0 or "l* ** 



misOori; 
n is 0 or 1; and 
40 q is 0 f 1 or 2; 



45 



50 



55 



2) £ R' rndR^n'no, auW " Phen0XV ' "* RS ' and * are H ' ^nnot be Br; 
S>wnen^sir„, N ^ 

CCDDCrv runnis,.... 



PREFERRED EMBODIMENTS 

Preferred antitumor compounds have the formula: 



50 wherein 




(U) 



55 



R| is C0^ or a sodium or potassium salt thereof; 
R and R ere independently H, halogen, CH, of CF,; and 
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halogen; 

reof; with the proviso the 
-nd 

Z> when R' is cyclohexyl and R' is H, R» must be CI or F, but R' and R» cannot both be ci 
More preferred antitumor compounds are compounds which have the S: 



R 7 and R a are independently H or halogen - 

0t a , P l h »5 m S CeU ?i a J ,V suftab,e sa,t thereof ^ wit 'n the proviso that: 
1} R 5 , R 6 and R 7 cannot all be H; and 



to 



is 




(III) 



wherein 

halogen? Cye,0hexy, ' phenyl ' P henvl «*«*«•« with halogen, phenoxy, or phenoxy substituted with 
20 R*isHoralkylof 1—3 carbon atoms; 

jr is CO s H or a sodium or potassium salt thereof; end 

L«i« u ^] nd !2 ende -!? ,y H ' hal09en or CF * P rovlded th8t both R s and R« are not H. 
Espeaally preferred are the compounds of Formula III in which: 

2s R* II mettylV ^ SUbStitUted ha,0 9 en ' or phenoxy substituted with halogen; 

R* is HorCI; and 
R* is For CI. 

Specifically preferred for their entitumor activity are- 

il 1^^°"^!^^ or ^^ rth y^«inolinec a rboxylic acid, sodium or potassium salt 
salt. ' ^P^y^V^fluo'o-S™ orpottsslum 

^2^luoro^V-biphen^ acid, sodium or potassium 

35 ^ W . mi WeBtM ^^ acid, sodium or potassium 

SYNTHESIS 



SO 



55 



50 



55 
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Scheme 1 





/5 



IV 



X) base 



2) H * 



26 



30 



3S 





50 



are prepared by acylation of the corresponding hydroxy compound with a carboxylic acid haiide such as 
benzoyl chloride in an inert solvent such as chloroform or a hydrocarbon solvent (benzene) at a 
temperature in the range of about Q°C to the boiling point of the solvent used, optionally in the presence of 
a oase such as pyridine. 



55 



60 



65 
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Scheme ? 



;5 




OMe 



20 



25 



30 





.OJLl, 



H 9 



or 




N-CK 3 
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Scheme 3 



Base 



H 
(IV) 



(V) 




(VI) 




(la) 
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Jk^S 1 ^ SC, T m t 3 at u Prepared * reacting ,he a PP'opnate substituted isatin (IV) with a 
substrtuted ketone (V) ,n a solvent such as ethanol with a base such as diethylamine or triethylamine at a 

S1TZ°2 If * ' 2 10 48 h °r- Rec 'V8t8'«»*'" °* *e product (VI) from a solvent is pos^ble 
al hough decomposition often occurs. The product (VI) is dissolved in an appropriate solvent such as 

Slt^ SETS? 25 ^° % * VOlUme ° f 3 mineraI acid such 33 Mro^hloric acid end heateSto a 
2*5^^dd(tof temperature of the mixture of 2 to 48 hours to provide the quinoline 

Quinolinecarboxylic acids such as (VIII) where R» is R"S(0) n are best prepared by reacting the 
appropnately subsbtuted quinolinecarboxylic acid (VII) where R» is F with an appropriate thiolate R"S ! 

It may be necessary, depending upon the reaction conditions chosen, to alkylate the thiol (IX) 
generated dunng the reaction by reacting the crude reaction product in an appropriate solvent such as 
acetone with an alkyi halide R"X such as methyl iodide with or withoiut a ba "e such as pSum 
carbonateat a temperature of 25X to the reflux temperature of the solvent for 2 to 24 hours. This qives the 
corresponding ester (X) which is hydrolyzed by reacting in an appropriate solvent such as ethanol with 
water and a base such as potassium hydroxide at reflux for 12 to 24 hours to give, after acidification of the 
reaction mixture with a mineral acid such as HCI, the quinolinecarboxylic add (VIII). (VIII) can be converted 

n 0 v lrf! e C0rreSp0ndmg . Sulf0Xide by reactin 8 lm in 8n appropriate solvent such as ethyl acetate with an 
oxidizing reagent such as m-chloropetoxybenzoic acid at -20« to 25*C for 6 to 24 hours. 

Scheme 4 



25 



30 




R 12 SH pase > 



(VII) 




35 



40 



45 




3 12 x > 




50 



1) HO 



© 



2) H 



© 



(VIII) 



101 




55 



60 



(XI) 



A salt of the carboxylic acid is prepared by dissolving the acid in a protic solvent such as ethanol and 
then treating with a metal oxide or hydroxide such as sodium or potassium oxide or hydroxide or an amine 
such as l-amino-2-butanol or lysine at a temperature in the range of about 0°C to the boiling point of the 
solvent used. A salt of an ammo group is prepared by dissolving the amine in a solvent such as ethvl ether 
and adding a mineral acid such as HCI, 1 

A metal salt of a compound of Formula I (e.g., R< = C0 2 Na) can be converted to a correspondma ester 
in two steps. Conversion of the salt to an acid halide is carried out first by treatment with a reagent such as 
SOCfe or oxalyl chloride in an inert solvent such as a hydrocarbon (benzene) at a temperature in the ranqe 
65 of about 25°C to the boiling point of the solvent used. This reaction is followed by the addition of an alcohol 
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pyridine to provide the ester (Scheme 5). Pyridine, tr.ethylam.ne. or 4-dimethylamino- 



10 



15 




Scheme S 



soci, 
— - > 




25 



H 1I OH 




30 



35 



40 



added dropwise. After the addition ^rco^tetB *o ™ ? I 9 (5 ? mole > of K °H in 550 ml of water was 
and the ethanol evaporated S£^S^'££S ^S^f™?** 12 hour ^ 

washed with ethyl ether. The aqueous -^^S^fS^X^" 1 W ? S d ' SSO,ved in water «nd 
and dned. Recrystallfcation from dimetnyfor^mEe a^ ™? B ? The resulting precipitate was filtered 
fluoro^-methyl qui noline-»^rboxylic^nT?l£-S 9 " 9 ° f ^'^ohexylphenyD-e- 



«hyl ether. The aqueou^lay^r^as^d^^ ? n9 rf y?l ^ s ? ,id Resolved in wate and washed iS, 
precipitate was fffi SSOTlKSj^ W ?** aC,U ^ «S ^5 

SS; 8 9 - 2 ^»-™^ 



45 



50 



^Pend^S"^ "» 9. 0.44 mole, were 

of water was added d»Sf N as a solution of KOH (147.8 g. 2.64 mole) in 300 ml 

cooled, and the emanoTe^ra^u^ W8S heated «« ^ox for « ££ 

washed with ethyl ether. ThelqVeouslaS w£ 2 V£ ^^r* 801 ^ 1 "^^ 
so resulting precipitate was filtered washed 2 tim« !SSh*? . ? u C, . d,fted wfth 9 ,3cfal acetic acid. The 
tomdimemylformamideand^ 

4-quinolinecarboxvtic acid, m.p. 315-3ir -Huoro-1.1 '-b.phenyl^ylMWIuoro-3-methyl- 

P-e£re1^ "-prepared 
55 prepared by such procedures, are listed in TableT ' othe r compounds which may be 
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Table l 




~ * si . • fi! a! s! n-».<-cV 

2 4 - C 6 H 5 C 6 H 4 

3 *- C - C 6 H ll C 6 H 4 

4 «-c-C 6 H n C 6 H 4 

5 4-c-C 6 H llC6 H 4 

6 «-c-C 6 H n C 6 H 4 

8 4-.- C 6 H 13 C 6 H 4 

» <-CH 3 CH 2 (CH 3 )CHC 6 H 4 

10 4-c-C 6Hll C 6 H 4 

11 «-C 6 H 5 OC 6 H 4 

12 4 -« 4 -BrC 6 H 4 )C 6 H 4 

13 4-{CH 3 ) 2 CHSC 6 H 4 

14 4-C 6 H 5 C fi H 4 

15 «-c-C 6Hll C 6 H 4 

1« 4 - C 6 H 5 CH 2 OC 6 H 4 

17 4-CH 3 CH 2 (CH 3 )CHC 6 H 4 

18 «-W 6 H 4 

" 4 - C « H 5 C 6 H 4 

20 4-C 6 H 5 OC 6 H 4 

21 «-C 6 H 5 SC 6 H 4 

22 4-C 6 H 5 CH 2 C 6 H 4 

23 4-(4-KC fi H 4 )C 6 H 4 

24 4-{4-CH 3 OC 6 H 4 )C 6 H 4 

25 4-(CH 3 ) 2 CHS(0)C 6 H 4 



CH 3 


F 


H 


H 


316-323 


CH 3 


F 


H 


H 


303-306(d) 


CH 3 


ca 


H 


H 


320-322(d) 


H 


Cl 


H 


H 


264-265 


H 


F 


H 


H 


280-284 


CH 3 


CH 3 


H 


H 


308-312(d) 


CH, 


F 


H 


H 


256-261 


CH 3 


F 


H 


H 


278-2B5 


CH 3 


F 


H 


H 


290-297 




F 


H 


H 


295-297 


CH, 


JF 


H 


H 


318-320(d) 


CH, 


F 


H 


H 


318-323 (d) 


CH 3 


F 


H 


H 


260-283 


CH 3 


CH 3 


H 


H 


327-329(d) 


CH 3 CH 2 


CH 3 


H 


H 


290(d) 




F 


H 


B 


297-302 


CH 3 CH 2 


F 


H 


H 


286-29X 


CH 2 CH 2 


F 


H 


H 


274-279(d) 


CH, 


Cl 


H 


H 


302-305 


CH, 


Cl 


H 


H 


296-301 




Cl 


H 


H 


313-316 


<m 3 


Cl 


H 


H 


265-275 




Cl 


H 


B 


319-323 




Cl 


H 


H 


310-314 


^3 


F 


H 


B 





13 



EP 0133 244 B1 



Table 1 ( continue 



26 *-C 6 H 5 CH 2 SC 6 H 4 

27 4-(4-BrC 6 M 4 )C 4 H 4 

28 *-{2-FC 6 H 4 )C 6 H 4 
29. 4-(4-ClC 6 H 4 0)C 6 H 4 

30 *-(«-CM 3 C 6 H 4 )C 6 H 4 

31 *-(*-W 6 H 4 )C e H 4 

32 --(*-CF 3 C t H 4 )C e M 4 

33 *-C 6 H 5 C 6 H 4 

3» W t H } 5(0)C t H 4 
35 
36 



37 
38 
39 
40 
41 



4-(4-rC 6 H 4 0)C 6 H 4 
4.(3.4-Cl 2 C < H 3 )C 6 H 4 

4 - C « K 5 C 6 H 4 

4-(3-Cl,4-CH 3 C 6 H )C t H 4 
4-(3,4-(CH 3 ) 2 C 6 H 3 )C < H 4 
4-(4-(CH 3 CH 2 )C t B 4 )C < M 4 
«-(3-(CH 3 CH 2 )C 6 H 4 )C 6 H 4 



a! 

CH 3 
CH, 
CH 3 
CH, 
CH, 
CH,0 



«3 
CH 3 

CH 

CH 3 0 
CH, 

CH 3 



F 

CI 

F 

F 

F 

F 

F 

F 
F 
F 
F 
F 
F 
F 
F 



42 ^V^-pyrxdyl 

44 <- c 6 V 2 ~ thienyl 



45 
46 
47 
48 
49 
50 
51 
52 



4 -We H 4 

4 - C 6 H 5 C 6 H 4 

4 -<W )c e H 4 
4 -We H 4 . 



53 ^CC 6 H 5 0>C e H 4 
54 
55 



4.(4-FC 6 H 4 )C 6 H 4 



56 
57 



4.( W >C 6 H 4 



W 3 


F 


ra 3 


F 


CH, 


F 


CH, 


F 


"3 


Br 


«3 


Br 


"a 


CI 


CH, 






H 




H 


«3 


CH 3 C 


CH, 


Br 


«3 


: Br 




F ,- 




H 




CF 
3 


CH, 


CF 

3 



H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

CI 

H 

CI 

CI 

H 

H 

H 

CI 

CH 3 

H 

H 



s! 

K 
H 
H 
H 
H 
H 
H 
H 
M 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H 345-350 
H 325-330 
Br 275-280 
H 

320-325 
315-320 
315-318 
295-300 
313-314 
273-278 



281-287 
319-324 (d) 
315-317 
299-303 
317-319 
310-314 

272-278 
i39-247 
291-297 

315- 319 
219-223 

316- 324 ' 
321-324 
309-315 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 



324-326 
320-323 
294-298 
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Table 1 (continued} 









3 
B_ 


fc 6 
R_ 


7 

IL 


s 


m. P .(?c) 


to 


58 




CH 3 




CI 


K 


333-336 ( 




59 


4-(C 6 H 5 0)C 6 K 4 


CM 3 


CH 3 


Cl 


H 


314-318 




60 




CT 3 


Br 


H 


Br 


270-273 


15 


61 




CH 3 


F 


Cl 


H 


327-332 


62 


4-C-C 3W4 


CH 3 


F 


H 


H 






63 


4-C-C 5 H 9 C 6 H 4 


CH 3 . 


F 


H 


H 






64 


*-(C t H 5 (CH 3 )H)C t H 4 




F 


M 


H 




20 


65 


4-(C 6 H 5 C0HH)C 6 H 4 


™ 3 


F 


H 


H 






66 


4-(C 6 H 5 C0 2 )C 6 H 4 


CH 3 


F 


H 


H 






67 


S-C 6 H 5 -2-imidaroyl 


CH 3 


. F ' 


H 


H 




25 


68 


<4-C 6 H 5 . 2 -CH 3 )C 6 K 3 


CH 3 


F 


H 


H 


316-320* 




69 


4-(2-FC 6 H 4 ). 3-FC 6 H 3 


CH 3 


F 


H 


H 






70 


4-(2-FC 6 H 4 )C 6 H 4 


CH, 


CI 


H 


H 




30 


71 




™3 


1 


H 


H 


325-327 




72 


4-(4-CF 3 C 6 H 4 )C 6 H 4 


C« 3 


F 


K 


K 






73 


4-(3-FC 6 H 4 )C 6 H 4 


CH 3 


F 


H 


H 


305-310 


35 


74 


4-(2.4-F 2 C 6 H 3 )C 6 H 4 


CH 

3 


F 


H 


H 


325-328 


75 


4-<4-FC.H.O)C t H 
6 4 6 4 


H 


F 


H 


H 


310-315 



40 



°~ C 3 H 5 * cyclopropyl 



45 



Example 76 

2^4-Biphenyl)-3-methyl*memylthic^ 

so The compound of Example 2, 2^fphenyl)^fluoro-3-methyl^uinoHnecarboxylic acid, (7.2 g, 0.02 
mole) and potassium methylmercaptide {6 g) were dissolved in 100 ml of dimethylformamide and warmed 
at 130° for 3 hours. The mixture was cooled and the solvent evaporated under reduced pressure. The 
residue was dissolved in 250 ml of H 2 0, filtered and the filtrate acidified to pH 2. The yellow precipitate was 
filtered and dried. A portion of the yellow precipitate (1.8 g, 0.005 mole) was suspended in acetone 

65 containing 5 ml of methyl iodide and 4 g of potassium carbonate and was heated to reflux for 24 hours. The 
reaction mixture was filtered and evaporated at reduced pressure. The residue was dissolved in ethyl ether, - 
washed with H 2 0, dried with sodium sulfate and evaporated at reduced pressure to give a solid. The solid 
obtained in this manner from several batches (6 g) was combined and dissolved in 70 ml of ethanol and 
30 ml of H 2 0 containing 10 g of potassium hydroxide. The mixture was heated at reflux for 1 2 hours. The 

$o mixture was cooled, evaporated at reduced pressure, dissolved in 300 ml of H 2 0 and washed with ethyl 
ether. The aqueous solution was acidified to pH 2 with HQ and the precipitate collected, washed with water 
and hot ethanol to give 4.9 g of 2H4-Biphenyl)T3^ethyl-6^ acid. m.p. 

316— 318°(d). 

The compound of Example 76 and other compounds which can be prepared using this procedure are 
65 listed in Table 2. 
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Table 2 



70 



t5 




20 



25 



si 


h! 


si 


si 


e! 


CH 3 


H 


CH 3 S 


H 


H 




H 


CH 3 S(0) 


H 


U 




H 


CH 3 S 


H 


H 


CH 3 


H 


CH 3 S 


H 


H 



76 *" C 6 H 5 C 6 H 4 «-" M 3 H CH 3 S H H 316-318 (d ) 

77 4-C 6 H 5 C 6 H 4 

78 «-(2-FC 6 H 4 )C 6 H 4 

79 4-<4-CH 3 C 6 H 4 )C 6 H 4 



JO 



35 



t ia b- Example 81 

2-(4-Biphenyl)-5<hloro-6-fluorc^3^ethyl-4^uinolinecarboxylteacid 

t o S>Tm!!^w!f ' " W 9 ' T^l- "famine {1.46 g, 0.02 mole) and 4-phenylpropiophenone 

Stlred ^h^. ^^t Pen 1 ed :^ 1 ? 0 -. m, °. f ethano1 and ,or 12 h °urs. The preciptote was 

filtered, washed with cold ethanol and dried to give 2.1 g of crude edduct (m.p. 202-206") 

wasrefluxed for S 24 e h^ 75 m ' | ^« fa ! , !, d , r0fU i 8n .\ nd 30 ml « ^^trated HCI. The resulting solution 
?i hours : ? 00,ed and M **<* with H 2 0. The tetrahydrofuran was evaporated under 
of 2^£^^. PreC ' ( P« 8,e W f fi,tered ' washed ether a " d ^Fled with methanol to gto 0.sS o 
300^0*S ^ ^h'o«>-6-fl«">ro-3-methyl-4- q uihollnecarboxylic add as a crystalline solid, m* 

Example 86 

40 ^H"o^3^ethyU2.(4-nttrophenoxyphenyl)^uinolinecarboxylic acid 

5-Fluoro.satin (2 0 g, 0.0104 mole), diethylamine (0.77 g, 0.0105 mole) and 4^4- 
nitrophenoxy^ropiophenone (2.82 g, 0.0104 mole) were suspended in 100 ml of ethanol and stirred atS 
for 12 hours The precipitate was filtered, washed with toluene and air dried to give 3.0 g SmSKl22- 
i*n I^J^^^ <^ined fmm two of the above preparations (5.0 g, 0.0108 mole) was^mbinedtn 

45 rnn,TJ t^*?*"™ ™* 40 ml ° f HCL The resulting solution was reflux* ^foM2 houre 

cooled and the solvent was evaporated under reduced pressure. The solid residue was wasLd v^h eZ' 

the compounds of Examples 81 and 86, other compounds which have been prepared usina the 
procedures for the compounds of Examples 81 and 86, and other compounds which ^^1^^ 
such procedures, are sted in TaWa s k m y w P^pareo oy 
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55 



50 



65 
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Table 3 



JO 




15 



20 



Ex. 



R 



30 



35 



80 4-C 6 H 5 C 6 H 4 

82 4 - C 6 H 5 C 6 H 4 

83 4 -W 4 «4 

84 4-C2-K H )e. H. 

6-4 6 4 

85 4 - M-CM C.H ) C H 

3 6 4 6 4 

« 4 - ( *- N0 2 C 6 H 4 0 >C s H 4 

87 *- C 6 M 5 C 6 H 4 

88 <-<«-CF 3 C 6 H 4 >C 6 H 4 

89 *-C3-Cl,4-CH 3 C 6 H 3 )C 6 H 4 
»0 *-(3-CX.4^CH 3 C 6 H 3 )C 6 H 4 



CH 3 
CH 3 

CH 3 

CH 3 

CH 3 

CH 3 

«V 
OH, 

CH 3 CM 2 

CH 3 

CH, 



CI H 
CI F 
CX H 
CI CH 3 

CI F 

CI F 

H F 

H H 

CI F 

CI F 
CI H 



7 g 

1L !L m.p.f°c^ 



H H 

H H 

CI H 

H H 



H 
H 
H 
F 

H 

H 

K 



H 

H 

K 

K 

H 

H 

H 



295-296 (d) 
305-308(d) 
301-305 (d) 
295-298(d) 
300-305 

293-296 

335-337 

307-3U(d) 



40 



45 Sodium 2-(4-Biphenylyl)^fluoro-3-methylquin^ne£ e aAoxylate 
50 c .. „ ,„, _ Example 118 

' Example 164 - 
Sodium 2-(4^iphenylylj^|oro^fluoro^ethylquinolinew^cart)oxv1ate 
60 Iff SauwS Ml? 2?A. afl ? T' e 2 Suspended h 150 ml of ^d treated with 

reduwd pressure to give 8.1 g of the whhe solid sodium salt, mj> >360' removed at 
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Ex 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
1X3 
114 
115 



<- C Vll C 6«4 

♦"WA 

4 — C 6«U C 6«4 
*^Ax C A" 

^^10 H 2l C 6«4 

4 -^3 C 6»4 
4-CH 3 CH 2 CCW 3 )CHC 6 H 4 

WA 

4 " ( ^ BrC 6 H 4 )C 6 H 4 
4 -<CH 3 ) 2 CHSC 6 K 4 

•"WA 

4 - C - C 6 M ll C 6 H 4 
*-CH 3 CH 2 (CH 3 )CHC.H 

■^WA' 

4 " C 6 H 5 SC 6 H 4 

^AVA 
^WA 

4-(4^CH 3 0C 6 H 4 >C 6 H^ 
^(CH 3 ) 2 CHSC0)C 6 H 4 



'6"4 



e! 




i! 




H 


r 


CM, 


H 


F 


CH 3 


8 


CI 


H 


M 


. cl 


H 


H 


F 


^3 


H 


CH 3 



CH 
CH. 



H 
H 
H 



CH 3 CH 2 


H 


CH, 


H 


CH 3 


H 


o« 3 


H 


CH 3 


H 


CH 3 CH 2 


H 




H 


CH 3 CH 2 


H 


CH 3 CM 2 


H 




H 




H 




H 



CH 
3 

CH 3 
CH 3 
CH 3 



H 
H 
H 
H 



F 

F 
F 
F 
F 
F 
F 

CH 3 

CH 3 

F 

F 

F 

CI 

CI 

CI 

CI 

CI 

ci 

F 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 



H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



H 
H 
H 
H 
H 
H 
H 
H 
H 

a 

H 
H 
H 
H 
H 
H 
H 
H 
K 
H 
H 
H 
H 
H 
H 



Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 

!»• 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 



350(d) 

>360 

>35.0 

>3S0 

>350 

342-351 

332-335 



340-345 
>350 
>350 
>350 
339-343 
>350 
>350 
>350 
302-306 
>350 
>350 
170-175 
319-324 
305-315 
>350 
>360 
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Table 4 (continued) 



E2L. S 

116 «-C 6 H 5 CB 2 SC 6 H 4 



CH, H F M H Ra 



117 *-(4-BrC 6 H 4 )C 6 H 4 


CH 

J 


H CI 


H 


H Ra 


>360 


118 4-{2-rc.H.)CH il 


CH. 
3 


h r 


K 


H Ra 


>360 


119 *-<4-ClC 6 H 4 0)C 6 H^ 


CH 


h r 


H 


H Ra 


>350 


120 4-{4-OLC.H )C« 
J .6 4 6 4 


CH. 
3 


H F 


H 


H Ra 


>350 


121 *-(*-rCH)C.H 

6 4 6 4 


CH, 
3 


H f 


H 


H Ra 


>36 0 


122 4-<4-CF.C H A )C.H A 
J 6 4 6 4 


CH,0 
3 


h f 


H 


H Ra 




123 *-C 6 H 5 C < H i 


H 


h r 


H 


H Ra 


>360 


124 4- W C0)C 6 H 4 


CH 

J 


H F 


H 


H Ra 


251-260 


125 4-(4-FC 6 H 4 0)C 6 H 4 


CH 

3 


H F 


H 


H Ra 




126 4-(3.4-Cl,C.H,)C.H. 

1 6 J 6 4 


CH, 
3 


H F 


h 


H Na 


338-351 


127 *-C 6 H 5 C 6 H 4 


CH 3 0 


H F 


H 


H Ra 


345-349 


128 *-^-Ci t 4-CH 3 C 6 H 3 )C 6 H 4 


3 


H F 


H 


H Ra 


>360 


129 4-<3,4-(CH 3 > 2 C 6 H 3 )C 6 H 4 


CH. 
3 


H F 


H' 


M Ha 


>350 


130 ^(^<CH 3 CH 2 )C 6 H 4 )C 6 H 4 


CH 
3 


H f 


H 


H Ra 


>360 


131 *-<3-(CH 3 CH 2 )C 6 H 4 )C 6 H 4 


CH 3 


H F 


H 


H Ra 




132 4-C 6 H 5 -3-pyridyl 


CH 3 


H F 


H 


H Ra 




133 4-C e H 5 -2.furanyl 


CH, 


H F 


H 


H Ra 




134 4-C 6 H 5 -2-thicmyl 


CH 3 


H F 


H 


H Ra 


>360 




CH, 


H Br 


H 


H Ra 


>360 


136 4-c-C^C^ 


CH, 


H Br 


H 


Br Ra 


298-300<< 


137 4-C e H 5 C^H 4 


CH, 


H CI 


CI 


H Ra 








H CF 3 


H 


H Ra 




139 4«C 6 H 5 C fc H 4 


CH, 


H H 


CI 


H Ra 


>360 


140 4-<C 6 H 5 0)C 6 H 4 


CH, 


H H 


CI 


K Ra 






CH, 


H CH 3 CH 2 


H 


H Ra 


>360 


142 4-C^C^ 


CH, 


H Br 


H 


H Ra 


>360 


143 4-<C 6 H 5 0)C^H 4 


CH, 


H Br 


H 


H Ha 


228 


144 ^-<4-rC 6 H 4 )C 6 H 4 


«, 


H F 


CI 


H Na 






CH, 


H H 


CH 3 


K Ha 


>350 


WW A C A 


CH, 


H CF 3 


H 


H Ra 


>360 


14? 4-(C 6 H 5 a)C fi H 4 


CH 3 


M CF 3 


H 


H Ra 


338-342 
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Table 4 continued 



Ex, 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 



4 - ( W ,C 6 H 4 

4 -W< H 4 

4iC 6 H S C 6 H 4 
*-C-C 3 H s C 6 H 4 

*-<C 6 H 5 (CK 3 )N)C 6 H 4 

4-<c 6 h 5 cosh>c 6 h 4 
*-ce^co a >c,H 4 

4-C 6 H 5 -2-lttld»zoyl 

4-<2-r W .3-FC 6 H 3 
4 - <2 - FC 6 H 4 )C 6 H 4 

4 - C 6 H 5 C 6 M 4 

4 - C 6 H 5 C 6 H 4 

4 " C 6 H 5 C 6 H 4 

*- C 6 H 5 C 6 H 4 

*- C 6W4 

4 -«- re 6 H 4 )C 6 H 4 
*-«-CH 3 C t H 4 )C 6 H 4 

*"WA 

*-( W > C< M 4 
4-< W )C 6 M 4 
4-C4-BtC 6 H 4 )C 6 H 4 
4-(4-BrC 6 H 4 )C 6 H 4 
4-(2-rc 6 H 4 )C 6 H 4 



CH 
CH 
CH. 
CH. 
CH 3 
CH 3 
CH 3 
CH, 
CH 3 
CH 3 

ra 3 
CH 3 

CH 3 

CH. 



CH, 
CH 3 
CH. 



4-<4-FWC 6 H 4 



3 

CH 3 
CH 3 
CH, 
CH, 
CH, 
CH, 
CH, 
CH, 
CH, 

°V 
CH, 

CH, 



R 
H 
H 
H 
H 
H 
H 
H 
H 

I « 

J H 

I tt 

I « 

, « 
H 

H 

CI 

CI 

CI 

CI 

CI 

CI 

K 

H 

H 

H 

H 

H 

H 

H 

H 



: b: 

CH 3 

CH 3 

Br 

F 

F 
F 
F 
F 
F 
F 
F 
F 
CI 

CH 3 S 
CH 3 S(0) 



R 

CI H 



H 
F 
H 

CH 3 

F 

F 



CI 
CI 
CI 



CI 



CI 
H 
CI 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
CI 
H 
H 
H 
H 
K 
H 
H 
H 
H 
H 
H 
K 



Ha 
H Ha 
Br Ha 
H Na 



>360 
318-320 
340-345 
>360 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
. H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 



Na 
Ha 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
Na 
K 
K 
K 
K 
X 
K 
X 
X 

r 



>360 



>3S0 



>360 
>360 
>350 
>340 

330-335 <d> 
>345 

350-360 (d) 
>350 
>350 
164-171 
310-325 
370 
>360 
339-346 
270-275 
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Table A continued 



5 


Ex. 


R 




R 5 
B_ 




B 7 

5_ 


IL 


X- 






178 


4-C H C H 
T5T4 




If 


F 


H 


H 


lysine 


222-231 




. 179 


4-C H C H 


CH 3 


n 


F 


H 


H 


1- aaino- 

2- butanol 


128-134 


JO 


1B0 


A ' /I " C 6 H 13 C 6 H A 


CH, 
3 


K 


F 


H 


H 


ly s in© 


205-212 




181 


4 - C - C 6 K ll C 6 H 4 


CH 


H 


• F 


H 


H 


lysine 


226-231 




182 




H 


H 


F 


H 


H 


K 


326-329 


15 


183 


4-(4-BrC 6 H 4 )C 6 H 4 


CH 

3 


H 


F 


H 


H 


lysine 


253-258 




184 


4-(4-H0 2 C ft H 4 0)C 6 H 4 


ra 3 


H 


F 


H 


H 


Ha 


>360 




185 


4-C tW4 


CH 3 


H 


1 


H 


H 


Ha 


>360 


20 


186 


4-C 6 H 5 C 6 « 4 


CH, 


H 


H 


F 


H 


Ha 


360 




1B7 


*-<4-FC 6 H 4 0)C 6 M 4 


H 


H 


F 


H 


H 


Ha 






166 


«-«•*- 'AWi 


CH 3 


H 


F 


H 


H 


Ha 




25 


189 


*-<2-F W C 6 H 4 


CH 3 


CI 


F 


H 


H 


»* 


330-335 (d> 


190 


*-«-rc 4 H 4 }c 4 H 4 


CH 3 


H 


H 


H 


H 


Ha 


>360 




191 


*-(4-H0C.H.)C.H x 
6 4 6 4 


•V 


H 


F 


H 


H 


Ha 


>360 



30 



lysine = HjNCH^CH^CHCO^ 



35 



l-aaino-2-butanol a H WCHCHCH CH 
* ' « 2 3 
OH 



40 



Example 192 

6<:hloro-2^4'^ydroxy-1,r-bipheny 

The compound of Example 24 (4.0 g, 0.01 mole) was added in portions to a solution of borontribromide 
(5.7 ml, 0.06 mole) in 90 ml of chloroform at 25° under nitrogen. This maroon suspension was stirred for 1 
hour then poured onto wet ice. The resulting yellow precipitate was filtered, washed with chloroform and 
air dried. The solid was dissolved in 1/V NaOH, washed with chloroform and then acidified with glacial 
acetic acid to. give a yellow precipitate which was filtered and air dried to give 4.2 g of the yellow solid 
45 chloro-2-(4'-hydroxy"1,1'^iphenyl^)-3-memyl^uinoiinecartoxylic acid, m.p. >360°. 

The compound of Example 192 and other compounds which can be prepared using such procedures 
are listed in Table 5. 



50 



55 



60 



65 



192 4-<4-HOC 6 H 4 )C 6 H 4 

193 4-<4-HOC 6 H 4 )C 6 H 4 

194 «-<«-HOC 6 H 4 )C 6 H 4 




>360 



EP 0 133 244 B1 

Utility 



10 



IS 



human tumors implanted in mice. transplanted mouse tumors but also the growth of 

anticancer activity. Most clinically Sv/Z ^ ^^ *" detecti °" ^nd aSen 3 
77? h 5 x d j? in9 C ' in,ca ' EX? vSSw J M M^ 688 ,^ and the teste have a 80 od 

(1981), Goldin. A. and J. M. Venditti, in Recent ReTu^'inr. V ! ndrttI ' J - W.. Seminars in Oncology. 8(4 
Eds.. Springer-Verlag, Berfin/Heidelbe? fl S, <^**™*. 70. S. K. Garter and Y. fjjfij 

Melanotic Melanoma B16 Test 
ttimor was implanted in each 0 f 7he 

homogenate prepared by homogenlnT Toll «*cutaneous injection of 0.5 ml of a tumSr 
phvs.olog.cal saline. The test compounds susLnded ?„ I ^ e,8no « c - melanoma in 10 ml of co?d 
muapentoneally at various doses once dailv for n y dro *VP">Py'cellulose were administered 



30 

Table 6 
Melanotic Melanoma B16 Test 

T/C X 100 

£Smi c rs;y 

? 00 145. 150 

145. 155 



100 



45 



12 14B * 138 

25 127.125 



Cisplatin 2 

1 



212* 136 
- • 175 



Lymphoid Leukemia L1210 



4 , ^StngeTt^^^ -inimum of 18 g and a., within a 

implanted in each of the test mice ^t^m^^ n ^u n ?J^ Up t ^ S,Sted of * mic * The tumor was 
10* cells drawn from a m^wim S 
55 hydroxypropylceilulose or saline wfth Tween* m 5 0m P°" nds ^ere suspended in 

intraperitoneal, at various doses, onc^dairfor ninfc^^ ln 8a,ine and Nected 

day oftumor inoculation i^^^A^ZSSSS^T^ ° n f** onarei ^ to the 
vehicle only. The mice were weighed ^d^vtore warn -tt? ^ ? Wn^rdpyteeflutose 
median survival time and the ratfo of *e mSTuZTi «Z 1 .°" U^' 3 ' basls for 30 da V* The 
so calculated. The median survival time o *Z Tnon-fre«ed ZZZ ^ ™ and ^ mice was 

effectiveness was assessed on the basis of ttes^^tim! r«?,E? ranged from ^ da V s - Drug 
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Human Colon Tumor Test in vitro 

card^mTX^^ 1 r S '""""T ? |S °- teSted f ° r their abi,i * t0 inhibit the flro wth <* colon 

si^Assasra^ ,n ,nhibitins the grow,h ° f these ce,,s a,s ° sh ° w ^ ■» 

The human colon carcinoma cells, designated HCT-15, were derived from a specimen of an 

SSS m^^F^Et" re ? 10Ved d J urin . 9 sursery - 71,6 06,18 were 9 rown in Roswe " P»* Medical 
^ e , ( ^T l Med, . UIT I 1640 su PP |e ™ n *«* wi*h 10% heat inactivated feta calf serum, penicillin (100 
e ^n myCjn J 100 .^ ,, 2' 9 entamicin < 2 ° M9/ml). fungizone (25 pg/ml), 0.075 percem sodium 
bicarbonate. 10 pM 4.{2.hydroxyethyl)-1.pipera 2 ineethanesulfonic acid and 10 uM N- 

ST^ , T ,hV,9h 1 n,: T ° T*" the P ° ,ency of ,he ,es * "''"Pounds in inhibWng the 
growth of the cells, the procedure was as follows: on day 0. replicate 35 mm tissue culture dishes were 

L™r^ ,3ted W ' ,h I s * 10 HCT " 15 Cel,S in 2 ml ^PPlemented RPMI Medium 1640.On d^ S torn 
Hli .hJ 5 WC k 8 7 6S !f d usi "B tf yP sin <°- 25 %» treatment and counted with a hemocytometer to 

inlfZn Ir. ^t' -° f Ce " • Per d ' Sh at th . e tfm6 of the addition of ,he impounds. Compounds of this 
added ,n vary.ng concentrations to other cultures. On day 4, treated and control cultures 

STS^TSL^^rr "T?7 and,h8 " Umber ° f 08,18 Was dete »»>"«'- The number of doublingsfo? 
the control cells was determ.ned from the cell numbers on days 1 and 4. The ID*, the concentration of 
compound requ.red to inhibit by 50 percent the number of doublings, was then calculate" TrZ "the dW 

mfcrooram,^ " m 7 h B " t' "T?™ ™T ^ ° n ' 0£H ° 9 pap6r ***** oompo^SSSSS^n 
ml -. Re r su l ^ s of i? 8ts " ith compounds of this invention and with reference drugs used 
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Table 7 



Example L1210 Leukemia ±n vitro HCT-15 



1 (200) 1B9 o.OS 

2 (50) 186 o.lO 

3 (400) 207 o.50 

4 (200) 128 0.48 

5 (400) 141 o.02 

6 , (400) 162 o.24 

7 (200) 136 2.30 

8 (400) 147 o.40 

9 (200) 127 o.07 

10 (200) 163 o.03 

11 (25) 176 o.l9 

12 <*0) 261 1.00 

13 (400) 129 o.24 

14 (50) 195 0.38 

15 (?00) 158 " o.28 

16 (400) 190 1.00 

17 (400) 136 0.65 

18 dOO) 185 < 0 .50 

19 (25) 234 <0 .50 

20 (200) 211 <0 .50 

21 . (200) 160 <5 .0 and >0.5 

22 (100) 135 <5.0 and >0.5 

23 (25) 159 <5,0 and >0.5 

24 (400) 154 o.2B 
26 OOO) 136 <0.50 
2 ? (50) 155 NT 

28 ( 18 > "4 <0 .50 

29 (18) 194 < 0 .S0 

30 ( 3 °0) 291 <0 .5o 

3 1 (37.5) 218 <0.5O 
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Table 7 continued 
Example L12X0 Leukemia in vitro HCT-15 



No. 


fdoee* in ma/kn) XT /C 




32 

* 


fl>*4\ 1H3 


<3.o ana >q.d 


33 




. <0 . 50 


34 


\*UU; 1 / 1# 


NT 






m»OT» 
NT 


36 


/7t \ l fit 


|wp 

NT 


37 


\3U/ 199 


NT 


39. 




>1 


• 3Q 


NX 


<0«1 


n n 
4 u 


Mm 

NT, 


>1 




t A nn \ i tiir\ 


0.13 


™ D 


ni 


0*42 


•» / 


NT 


3.20. 




MOT* 

NT 


0.10 




f*>rtrt\ "* *7 

v * ou j i#4 


>5« 00 






^ C ' Art 


si. 


l/b) 173 


<0. 50 




(7b) 189 


<0. 50 


53 


(75) 136 


<0.50 


54 


(300) 125 


<0.50 


55 


(150) 156 


<5.0 and >o.5 




(75) 176 


<0.50 


57 


(150) 197 


<0.50 


58 


(150) 141 


>0.50 


59 


(300) 152 


>5.00 


60 


(300) 192 


<0.50 


61 


(75) 160 


NT 


66 


NT 


<1 and >6.1 


7 * 


NT 


<i.o and >o.l 


73 


NT 


<0.1 


74 


(50) 104 


NT 
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Table 7 continued 


Example 


L1210 Leukemia 


in vitro hci 


No. 


(dose in mo/kal *T/C 


1D50 no/ml 


75 


(150) 145 


NT 


76 


NT 


<1.0 and >0.1 


80 


(25) 128 


<0.5O 


81 


(25) 191 


<0.50 


82 


NT 


>1.00 


83 


NT 


>1.00 


84 


NT 


<0.1 


85 


NT 


<1 and >0.1 


86 


(175) 153 


<5.0 and >0.50 


87 


(100) 146 


<0.50 


91 


(100) 103 * (40) 140* 


0.04 


•92 


(50) 180. 176. 172 


0.03 


93 


(50) 10}4 


0.06. 0.04 


94 


(100) 107* 


0.65 




(100) 108* 


0.04 


96 


(37.5) 97* 


<0.50 


97 


(25) 110* 


0.14 


99 


(50) 101* 


0.07. 0.34 


100 


(50) 103* 


0.028. 0.24 


101 


(50) 154. 161 


0.41 , 


102 


(12. 5) 164 


1.0. 1.9 


103 


(200) 108* 


0.17 


104 


(100) 137.164 


0.22 


105 


(12.5) 108* 


0.33 


166 


(25) 1074 


1.20 


107 


(25) 116* 


0.09 


108 


(100) 166 


0.10 


109 


(100) 172 


<0.50 


110 


(25) 135 


<0.50 


in 


(25) 125. 135 


<0.50 
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Table 7 continued 



Example L1210 Leukemia in vitro HCT-1S 

_No. — Idose in mq/ko) ST/C IPSO uo/ml 

"2 (25) 128 < 0 .5O 

I* 3 (25) 166, 166 <S,0 and >0.5 

114 (50) 121* 1.30 

H6 (75) 102* < 0 .50 

117 (25) 163, 175 <5.0 and >0.5 

118 . (25) 179, 195 0.017 

119 (18) 170 < 0 .5O 

120 (100) 132 <0.50 

121 (18) 175 < 0 .50 

122 (175) 153 <5 V 0 and >0.5 
123- (21.9) 145 < 0 .50 

124 (360) 164 NT 

125 (150) 150 NT 

126 (37.5) 150 NT 

127 (50) 193 NT 

128 NT >l 

129 NT <o.l 

134 (100) 110* <1 and >0.1 

135 (400) 160 0.13. 0.55 

136 (25) 103 f >0.50 

137 (50) 107* >5.00 
139 (100) 146 <5.00 

141 (75) 139 <0.50 

142 (37.5) 169 <0.50 

143 (37.5) 132 <0.50 

144 (37.5) 123* <p.50 

145 (75) 132 <0.50 

146 (37.5) 164 <0.50 

147 (18) 132 <0.50 

148 (37.5) 102 t >5.00 
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Table 7 continued 

Example L1210 Leufcenia in vitro hct-is 

—Bo. — (dose in mo/koi xr/c IPSO no/ml 

149 (75) 1074 >S.0O 

150 ("-5) lOSf < 0 .50 

151 C5) 144 <5 .o and >0 . 5 
158 NT <! and >0 . x 
161 ("0) 148 >1<00 

163 (43.8) 180 <0 .50 

164 (22.5) 234 • <0 .50 

165 NT >1.00 

166 NT <1>0 and >0.1 

167 (12.5) 197 <0>1 

169 NT 0.04 

170 .y (25) 188 0 .10 

171 (WO) «4 <0 .50 

172 (100) 151 <0 . 5 o 

173 (25) 122 <0 ,50 

1 74 (12.5) 156. 159 < 5 and >0.5 

175 (12-5). 156. 159 <5.0 and >0.5 

176 (37) 175 <0.50. 0.41 

1 77 (37.5) 172 <0 .50 

178 (75) 172 <0 .50 

179 (37.5) 166 <0.50 

1B0 (ley 101* <o.5o 

181 (37.5) 10B, < 0 .50 

182 (46) 168 <0.50 

183 (22.5) 208 <5 . 0 and >0.5 

184 (175) 153 < 5 .0 and >0.5 
"5 (50) 175 <i. 0 and >0.1 

186 (45) 123 <0 .50 

187 (75) 131 ;<o.S0 

188 (12.5) 187 <0.01 
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70 



55 



60 



Table 7 continued 

Example L1210 Leukemia in vitro HCT- 15 

— (dose in mg/Kal *T/e IPSO uo/ml 



189 (12.5) 197 <o.l. 

192 (200) 166 >1 

Adriamycin NT 0.01 

« - Cisplatin NT o.66 

5-Fluorouracil - NT o.27 



20 

* Dosing Q3DX9 instead of Q1DX9 
= Compounds dosed at non-optimal Q1DX9 
instead of Q3DX9, should be active if 
25 dosed Q3DX9. 

NT o not tested 

The compounds of Examples 1 and 91 were also tested for effectiveness against a human colon tumor 
30 implanted in athymic mice. These mice are immunodeficient and thus do not reject implanted tumors of 
human origin. 

Human Colon Tumor HCT— 15 

The animals used were Swiss NU/NU athymic mice, weighing 20—22 g each at the start of the test. The 
35 test group consisted of twelve mice, seven males and five females. The HCT— 15 tumor cell line, derived 
from a patient with adenocarcinoma of the colon, was maintained in culture. The tumor was implanted in 
each of the test mice by the subcutaneous injection in the flank region of 0.2 ml of physiological saline 
containing 10 7 HCT — 15 cultured cells. Tumors appeared within 72 hours and treatment started one week 
after tumor inoculation. 

40 Test compounds, suspended in methocel (0.5% in water) or dissolved in water, were injected Intra- 
peritoneally once daily for five consecutive days starting on day seven relative to the day of tumor 
inoculation (day 0). The body weight and the size of the tumor were determined daily. Tumor size was 
determined by two-dimensional caliper measurements. Tumor weight was estimated from the formula: 

41 1 x w 2 



= mg tumor weight in which 1 ■ = length and w « width of the tumor in mm. The net tumor weight was 
so determined by subtracting from the actual tumor weight at the time of evaluation the initial estimated 
tumor weight at the time treatment was started (day 7). Drug effectiveness was assessed on the basis of 
inhibition of the gain in net tumor weight In the treated (T) compared to that of the control (C) mice. Percent 
tumor growth inhibition was calculated by the formula: 



Percent tumor 
growth 
inhibition 



net tumor 
weight:Treated 



net tumor 
weighr.Control 



x 100% 



Results of a test are shown in Table 8. The data indicate that the compounds of this invention inhibited 
the growth of the HCT— 15 human colon tumor in mice. 5-Fluorouracil used as a reference drug was toxic at 
the 40 mg/kg dose and ineffective at the 20 mg/kg dose. 5-Ruorouracti is sometimes used in the treatment 
65 of colon tumors in man but is not consistently effective. 
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Table 8 



Human Co lon Tumor HCT-15 in Mice 



to 



is 



Compound 



Average 
Tumor 
Dose Height 



Net 

Average Tumor 
Tumor Height 

Weight gain 
(mo) (mo:) 



Tumor 
Growth 
Inhibition 
(Percent) 



20 



25 



30 



Methocel 
Control 

Example 1 



Example 91 



5-Fluorouracil 



200 
100 
50 

40 
20 
10 

40 
20 



56.2 

56.8 
56.6 
56.3 

56.8 
56.2 
56.8 



56.7 



349.9 


293.7 


0 


156.3 
212.9 
252.9 


99.4 
156.3 
196.6 


66.2 
46.8 

33.1 


256.9 
245.1 
322.8 


200.1 
188.9 
266.0 


32.0 
35.7 
10.0 


Toxic 
421.7 


365 


0 



35 



40 



45 



50 



55 



60 



65 



•Day treatment was started. 
In summary, tests have shown that the compounds of this invention have antitumor activity aaainst 

SJSlfE TSF"* *'* $ ° aCt,V8 a9ainSt the human co,on tumor HCT ~ 15 ln tlss ^ culture or 
xenografted in athymic mice. 

Dosage Forms 

The antitumor compounds (active ingredients) of this invention can be administered to inhibit tumors 
by any means that produces contact of the active ingredient with the agent's site of action In the ibSrSl 
mammal. They can be administered by any conventional means available for use in ^njuncuon wftn 
pharmaceuticals; either as Individual therapeutic active ingredients or in a combination 7Swaoew£ 

^Z^ST- ^TV"? 1 l dm L nistered alone ' but ar ° 8«"««»y administered wftS a pSS 
earner selected on the basis of the chosen route of administration and standard pharmaceutical pracucT 
The dosage administered will be a tumor-inhibiting amount of active ingredient and will, of course 
vary depending upon known factors such as the pharmacodynamic characteristics of the particular active 
ingredient and its mode and route of administration; age, health, and weight of the recipient- nature and 
extent of symptoms, kind of concurrent treatment, frequency of treatment, and the effect desired. Usually a 

?n£ t™* 3 *? T n ^ a S! >u T K, . n bC abOUt 5 10 400 milli S ra "« P« r «'o3ram of body weight Ordinarily 
10 to 200, and pre erably 10 to 50 milligrams per kilogram per day given in divided doses 2 to 4 times a day 
or in sustained release form is effective to obtain desired results. V 
=t, !^2 e ' • K * , n»* l «*> Stable for internal administration contain from about 1.0 milligram to 
about 500 milligrams ^of active ingredient per unit. In these pharmaceutical compositions the active 
meSSjoSon ^ am ° Unt ° f about 0 S - 95% by weight based on the total weight of 

The active ingredient can be administered orally in solid dosage forms, such as capsules, tablets, and 
powders or in liquid dosage forms, such as elixirs, syrups, and suspensions, it can also be administered 
parenterally, in stenle liquid dosage forms. 

Gelatin capsules contain the active ingredient and powdered carriers, such as lactose sucrose 
manmtol, starch, cellulose derivatives, magnesium stearate and stearic acid. Similar diluents can be used' 
to make compressed tablets. Both "tablets and capsules can be manufactured as sustained release products 
to provide for continuous release of medication over a period of hours. Compressed tablets can be sugar 
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coated or film coated to mask any unpleasant taste and protect the tablet from the atmosphere, or enteric 
coated for selective disintegration in the gastrointestinal tract 

Liquid dosage forms for oral administration can contain coloring and flavoring to increase patient 
acceptance. 

s In general, water a suitable oil, saline, aqueous dextrose (glucose), and related sugar solutions and 
glycols such as propylene glycol of polyethylene glycols are suitable carriers for parenteral solutions. 
Solutions for parenteral administration contain preferably a water soluble salt of the active ingredient 
suitable stabilizing agents, and if necessary, buffers substances. Antioxidizing agents such as sodium 
bisulfite, sodium sulfite, or ascorbic acid either alone or combined are suitable stabilizing agents. Also used 

to are citnc acid and its salts and sodium EDTA. In addition parenteral solutions can contain preservatives 
such as benzalkonium chloride, methyl- or prppyl-paraben, and chlorobutanol. 

Suitable pharmaceutical carriers are described in Remington's Pharmaceutical Sciences. A. Osol a 
standard reference text in this field. 

Useful pharmaceutical dosage-forms for administration of the compounds of this invention can be 

is illustrated as follows: 

Capsules 

^ A .i a / 9e ., r ?y mber of unit ttV^e* are Prepared by filling standard two-piece hard gelatin capsules each 
with 1 100 milligrams of powdered active ingredient, 175 milligrams of lactose, 24 milligrams of talc, and 
20 6 milligrams magnesium stearate. 

^ A mixture of active ingredient in soybean oil is prepared and injected by means of a positive 
displacement pump into gelatin to form soft gelatin capsules containing 100 milligrams of the active 
ingredient The capsules are washed and dried. 

25 Tablets ' 

A large number of tablets are prepared by conventional procedures so that the dosage unit is 100 
milligram? of active ingredient, 0.2 milligrams of colloidal silicon dioxide, 5 milligrams of magnesium 
? ff \ 5 mil igrams of microcrystalline cellulose, 11 milligrams of cornstarch and 98.8 milligrams of 
lactose. Appropriate coatings may be applied to increase palatability or delay absorption. 

Injectable 

A parenteral composition suitable for administration by injection is prepared by stirring 1 5% bv 
"2? ? 3Ctl ^ ^Srediem in 10% by volume propylene glycol and water. The solution is made isotonic 
with sodium chloride and sterilized. 

Suspension 

An aqueous suspension is prepared for oral administration so that each 5 milliliters contain 100 
milligrams of finely divided active ingredient, 200 milligrams of sodium carboxymethyl cellulose 
5 milligrams of sodium benzoate, 1.0 grams of sorbitol solution, U.S.P, and 0.025 milliliters of vanillin. ' 

Claims for the Contracting States: BE CH DE FR GB IT U LU NL SE 

1. An antitumor pharmaceutical composition consisting of a suitable pharmaceutical carrier and at 
least one compound having the formula: 



30 



35 



45 



SO 



55 



60 




31 



wherein 
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to 



15 



20 



25 



30 



35 



X is 0, S(0) qf NH or CH=N; 



li 

o 



40 

when R Is 



R 1 can be in addition alkyl of 3-4 carbon atoms; 
» 2 



or -CH 2 





W 



60 andR^^^^ 

2'» a , n «o A ^I? inde P«"fently H or alky) of 1 to 3 carbon atoms; 

65 R" is alkyl or 1-5 carbon atoms optionally substituted wtth one or more of F. CI and Br; 



32 



15 



20 



50 



55 



60 
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W, Y and Z are independently H, F, CI, Br, aJkyt of 1—5 carbon atoms, N0 2 , alkoxy of 1—5 carbon atoms, 
alkylthio of 1—5 carbon atoms, OH, CF 3 or NH 2 ; 
misOorl; 
n is 0 or 1 ; and 
q is 0, 1 or 2; 

or a pharmaceutical^ suitable salt thereof; with the following provisos: 

1) R 5 , R 6 and R 7 cannot all be H; 

2) when R 4 is C0 2 CH 2 CH 2 N(CH 3 )2, R ft is CH 2 CH 3 , or R 7 is CI, R 1 cannot be cyclohexyl; and 

3) when R 1 is cyclohexyl and R 3 is H, R 6 must be CI or F, but R B and R a cannot both be CI. 

2. An antitumor pharmaceutical composition consisting of a suitable pharmaceutical carrier and at 
least one compound having the formula: 



(II) 




wherein 

R 1 is cycloalkyl of 3—7 carbon atoms; phenyl; phenyl substituted with one halogen, alkyl of 1—5 
25 carbon atoms or CF 3 ; phenoxy; or phenoxy substituted with one halogen or alkyl of 1—5 carbon atoms; 
R 3 is H or. alkyl of 1—3 carbon atoms; 
R 4 is C0 2 H or a sodium or potassium salt thereof; 
R 5 and R a are independently H, halogen, CH 3 or CF 3 ; and 

R 7 and R fl are independently H or halogen; • 
30 or a pharmaceutical^ suitable salt thereof; provided that R 5 , R 6 and R 7 cannot all be H and that when R is 
cyclohexyl and R 3 is H, R fl must all be a or F, but R 6 and R 8 cannot both be CI. 

a An antitumor pharmaceutical composition consisting of a suitable pharmaceutical carrier and at 
least one compound of Claim 21. 

4. An antitumor pharmaceutical composition consisting of a suitable pharmaceuticalcarrier and at 
35 least one compound of Claim 22. 

5. An antitumor pharmaceutical composition consisting of a suitable pharmaceutical carrier and at 
least one compound of Claim 23. 

6. An. antitumor pharmaceutical compositionr consisting of a suitable pharmaceutical carrier and at 
least one compound of Claim 24. 

40 7. An antitumor pharmaceutical composition consisting of a suitable pharmaceutical carrier and at 
least one compound of Claim 25. 

a An antitumor pharmaceutical composition consisting of a suitable pharmaceutical carrier and at 
least on8 compound of Claim 26. 

9. An antitumor pharmaceutical composition consisting of a suitable pharmaceutical carrier and at 
45 least one compound of Claim 27. 

10. An antitumor pharmaceutical composition consisting of a suitable pharmaceutical carrier and at 
least one compound of Claim 28. 

11. Use of at least one compound having the formula: 




(I) 



65 



wherein 
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R is 



10 



15 



■0* • ^°» 2 • 



25 



30 



X^is 0, S(0) v NH or CH=N; 

earhnl ^^"^JS?'.? 1 ^ ^" 12 Carbon atom *' 8,ken V ! of S" 12 c 3 *™ atoms, cycloallcyl of 3-7 
carbon atoms, cycloalkylaUcyl of 5-12 carbon atoms, cycloalkenyl of 5-7 carbon atonW 



35 /~\^2 

or -CH 2 





40 when R is 




S(O) » X . 



45 

R 1 can be in addition alky! of 3—4 carbon atoms; 



» 2 "-i? 



55 2 2 




R s is H, elkoxy of 1-3 carbon atoms, alkytthio of 1-3 carbon atoms or alkyl of 1-3 carbon atoms 
optionally 'substituted with one or more of F, CI. Br or (CH^COR 10 where p is 1, 2. 3 or 4- 
R* is C0 2 H or COjR"; 

60 and R' beln R g 7 independenlly H ' F ' °> Br ' CH - CF - S W" or C^CH* at least two of R*. R«. R' 

R" and R»* are independently H or alkyl of 1 to 3 carbon atoms; 
R ° is OH, 0CH„ OCH 2 CH„ NH„ NHCH, or.N(CH 3 ) 2 ; 
R" is (CHj) 2 _ 4 NR*R BA ; 

es R" is alkyl or 1—5 carbon atoms optionally substituted with one or more of F. a and Br; 
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W, Y and Z are independently H, F, CI. Br, alkyl of 1—5 carbon atoms, N0 2 , alkoxy of 1—5 carbon atoms, 
alkylthio of 1—5 carbon atoms, OH, CF 3 or NH 2 ; 
misOorl; 
n is 0 or 1 ; and 
5 q is 0. 1 or 2; 

or a pharmaceutical^ suitable salt thereof; with the following provisos: 

1) R s , R 6 and R 7 cannot all be H; 

2) when R 4 is C0 2 CH 2 CH 2 N(CH 3 ) 2 , R 8 is CH 2 CH 3# or R 7 is CI, R 1 cannot be cyclohexyl; and 

3) when R 1 is cyclohexyl and R 3 is H, R 6 must be CI or F, but R 8 and R 8 cannot both be CI in a tumor- 
w inhibiting amount for the manufacture of a medicament for inhibiting the growth of mammalian tumors. 

12, Use of at least one compound having the formula: 



15 



20 




(II) 



wherein 

R 1 is cycloalkyl or 3—7 carbon atoms; phenyl; phenyl substituted with one halogen, alkyl of 1—5 
carbon atoms or CF 3 ; phenoxy; or phenoxy substituted with one halogen or alkyl of 1—5 carbon atoms; 
25 R 3 is H or alkyl of 1—3 carbon atoms; 

R 4 is C0 2 H or a sodium or potassium salt thereof; 
R 8 and R 6 are independently H, halogen, CH 3 or CF 3 ; and 
R 7 and R 8 are independently H or halogen; 
or a pharmaceutically suitable salt thereof; provided that R s , R* and R 7 cannot all be H and that when R 1 is 
30 cyclohexyl and R 3 is H, R 6 must be CI or F, but R 6 and R 8 cannot both be CI, in a tumor-inhibiting amount for 
the manufacture of a medicament for inhibiting the growth of mammalian tumors. 

13. Use of at least one compound of Claim 21, in a tumor-inhibiting amount for the manufacture of a 
medicament for inhibiting the growth of mammalian tumors. 

14. Use of at least one compound of Claim 22, in a tumor-inhibiting amount for the manufacture of a 
35 medicament for inhibiting the growth of mammalian tumors. 

15. Use of at least one compound of Claim 23. in a tumor-inhibiting amount for the manufacture of a 
medicament for inhibiting the growth of mammalian tumors. 

16. Use of at least one compound of Claim 24, in a tumor-inhibiting amount for the manufacture of a 
medicament for inhibiting the growth of mammalian tumors. 

40 17. Use of at least one compound of Claim 25, in a tumor-inhibiting amount for the manufacture of a 
medicament for inhibiting the growth of mammalian tumors. 

18. Use of at least one compound of Claim 26, in a tumor-inhibiting amount for the manufacture of a 
medicament for inhibiting the growth of mammalian tumors. 

19. Use of at least one compound of Claim 27, in a tumor-inhibiting amount for the manufacture of a 
45 medicament for inhibiting the growth of mammalian tumors. 

20. Use of at least one compound of Claim 28, in a tumor-inhibiting amount for the manufacture of a 
medicament for inhibiting the growth of mammalian tumors. 

21. A compound having the formula: 



50 




nil) 



65 



35 
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wherein 

R 1 is cydoalkyl of 3—7 carbon atoms. 




or 



-O 




10 



15 



20 



25 



R* is H or alky! of 1—3 carbon atoms; 

R* is C0 2 H or a sodium or potassium salt thereof; 

W and 7 i " depe " den l t, yj n f ,£ >9 e " or CF 3 provided that both R 5 and R« are not hydrogen- and 
or JlJ are independently H f halogen, alky! of 1-5 carbon atoms or CF 3 ; 9 

S^^dTft h, r* » a ?T' and R5 is H - then Rfi — " * B " and ** — «• * 

22. A compound of Claim 21 wherein: 

least™ hafogen; henV ' SUbSti,Uted ^ * °" e ha, ° 9en ' " h9 "° x * »r phenoxy substituted with a, 
R 3 is methyl; 
R^ is H or CI; and ■ 

add. »S£TSu°m a 5 21 " ^'-^^ 

carbo*]K^^ 

carb^i!^ 

28. A compound having the formula: 



55 



40 



45 



50 



65 



60 



65 




wherein 



R is 




• R 



NR*-C-R 9 



or '^X^R 
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XisO,S(0), r NHorCH=N; 

R 1 is CH 3 CH 2 (CH 3 )CH, alkyl of 5—12 carbon atoms, alkenyl of 5—12 carbon atoms, cycloalkyl of 3—7 
carbon atoms, cycloalkylalkyl of 5—12 carbon atoms, cycloalkenyl of 5—7 carbon atoms. 




or 




10 

when R is 



15 



R 1 can be in addition alkyl of 3— 4 carbon atoms; 
20 R 2 is 





w or -CH 2 - 

^2 

25 2 

R 3 is H, alkoxy of 1— 3 carbon atoms, alkylthio of 1—3 carbon atoms or alkyl of 1—3 carbon atoms 
optionally substituted with one or more of F, a, Br or (CH 2 ) p COR 10 where p is 1, 2, 3 or 4; 
R^sCOaHorCOjR 11 ; 

30 R 5 , R e , R 7 and R 8 are independently H, F, CI, Br, I, CH 3 , CF* S(0) n R 12 or CHjCH,, at least two of R 5 , R 6 , R 7 
and R a being H; 

R 9 and R 9 * are independently H or alkyl of 1 to 3 carbon atoms; 
R 10 is OH, 0CH 3 , OCHaCHa, NH 2 , NHCH 3 or N(CH 3 ) 2 ; 
. R" is {CH 2 ) 2 -4NR*R 9A ; 
35 R 12 is alkyl or 1—6 carbon atoms optionally substituted with one or more of F, CI and Br; 

W, Y and Z are independently H, F, CI, Br, alkyl of 1—5 carbon atoms, N0 2 , alkoxy of i— 5 carbon atoms, 
alkylthio of 1—5 carbon atoms, OH, CF 3 or NH 2 ; 
misOort; 
nisOor 1; and 
40 q is 0, 1 or 2; 

or a pharmaceutical*/ suitable salt thereof; with the following provisos: 

1) when R 4 is C0 2 H, R 1 is phenyl or phenoxy, and R 8 , R 7 and R e are H, R 8 cannot be Br; 

2) R 8 , R 8 and R 7 cannot all be H; 

3) when R 4 Is C0 2 CH 2 CH 2 N(CH 3 )2, R 8 is CHjCH* or R 7 is CI, R 1 cannot be cyclohexyl; 

45 4) when R 1 Is cyclohexyl and R* is H, R 6 must be CI or F, but R ft and R fl cannot both be CI; 

5) when R 1 Is 4-H 2 NC6H4 and R $ is H, R 6 cannot be CI and R 8 cannot be Br; 

6) when R' is alkyl of 6 carbons and Y is H, then R 4 cannot be C0 2 H, R 8 , R 7 and R 8 cannot be H, and R 6 
cannot be H, CI, Br, I or CH 3 . 

29. A process for preparing compounds of Claim 28 characterized by reacting a quinoline carboxyllc 
so acid of the formula: 



55 



60 

by (a) when R is OH; deviating the hydroxy with a carboxyltc halide such as benzoyl chloride in an inert 
solvent such as chloroform or a hydrocarbon solvent such as benzene at a temperature from 0°C to the 
boiling point of the solvent optionally in the presence of a base such as pyridine, or (b) reacting the 
appropriately substituted quinoline carboxylic acid with an appropriate thiolate R 12 S such as MeSK in a 
65 solvent such as dimethylformamide at a temperature of 50°C to reflux of this solvent, or (c) dissolving the 
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quinoline carboxylic acid in a orotic solvent such as eth an oi <,-w 

hydroxide such as sodium or potassium o^ZlrZZx^L^^ U ?* m9 a metal oxWe or 
atatemperatureofO^totheboilingZZftheso^ 

group by dissolving the amine in a solvent such as SjStaSS addma a ml^T" -5 3 f ° f 8 " 8mino 
5 treating the salt, (c), by treatment with a reagent suchTs SSS£SS ffiS, £' "J - - C " f HC ' ; 0r W 

X^aS^^^ 

am!n e e — a., in the o?^^^^ 

" *Pp£^ of ,1, reacting an 

such as dimethylamine or triethytamine at a temoerZr^nf^r ! c jfJ^J* such as ethano1 a base 
resulting intermediate (VI) Tan^^riTi 0 ^^^J^V° 4ahou,s ' «) dissolving the 
volume of a mineral acidsuchas HO TanThea* ? nXn?«^ 8 ^^^ rofuran con, ? inin 9 2&-50% by 
2to 48 hours, and optionally the 'S^S^^^^^f^^^r^lZ 
the corresponding hydroxy where Ft is OH ?■ Z (2 ' ls iutawr reacted by a) acylating 

solvent such as cWoE oT ' ww^soZe^TL^*' 88 Den2oyl in ^ 

boiling point of the solvent opbSlnTe 2 f,£!"" n V t 8 tem P erat «« from 0«C to the 

appropriately substituted cMnoBnTS^'iKS?^ , PyrW, 2 B ' ° r (W reactino th * 

solvent such as dimethylformamlde a? Memoe^urT^^r PP "V** »'°««» rV'S such as MeSK in a 
quinoline carboxylic acid in Hmtic sollZ s^h « 1^ V *" S0,vent ' or fc » dissolving the 

"Y^esuch«sodiumoTp^ w ith a metal oxide or 

at a temperature of OT to the boiling $ ZTSfiZ tEES? SU 38 1-«? ,no * utBno1 or Wne 
group by dissolving the amine in a •K^^X^JSlS^ ,,y I ""T" -5 " ^ * a " amine 
treating the salt. (O. by treatment with a reagenttS 
benzene at a temperature of 25°C to the bonino ooi^t nf e ° f V ch'onde in an inert solvent such as 
adding an alcohol, R»OH. in a solven K "sed to form an acid halide and then 
of the solvent used, optionally in the orelnce h«n?.\ * wn P?« u » °» ™°C to the boiling point 
amine pyridine. ' Presence of a base such as pyridine, triethylamine. or Dimethyl- 

Claims for the Contracting State: AT 




(I) 



45 wherein 



so 




55 



50 



65 
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X is 0, SfO),, NH or CH=N; 

R 1 is CH 3 CH 2 (CH 3 )CH, alkyl of 5—12 carbon atoms, alkenyl of 5—12 carbon atoms, cycloalkyl of 3—7 
carbon atoms, cycloalkylalkyl of 5—12 carbon atoms, cydoalkenyl of 5—7 carbon atoms. 



w 



when R is 



is - 

R 1 can be in addition alkyl of 3—4 carbon atoms; 



w w 



« J is 



25 




« ox -« 2 ' 




R 3 is H, alkoxy of 1—3 carbon atoms, alkyithio of 1—3 carbon atoms or alkyl of 1—3 carbon atoms 
optionally substituted with one or more of F, CI, Br or (CH 2 ) p C0R 10 where p is 1, 2, 3 or 4; 
30 R 4 isCO a HorC0 2 R 11 ; 

and 5 btin" 7 fr* independently H ' F ' °- Br ' CH * Cf > s <°>n Rl2 or c "* c "*> ^ least two of R 5 , R 9 , R 7 

R 9 and R 9A are independently H or alkyl of 1 to 3 carbon atoms; 
R 10 is OH, OCH* OCH 2 CH„ NH 2 , NHCH, or N(CH 3 ) 2 ; 
R is (CHJ^NRW*; 

RJ* is alkyl or 1—5 carbon atoms optionally substituted with one or more of F, CI and Br; 

,lu', a P? Z ? re inde P endent »V H, CI. Br, alkyl of 1-5 carbon atoms, NO* alkoxy of 1-5 carbon atoms, 
alkyithio of 1—5 carbon atoms, OH, CF 3 or NH 2 ; 
misOorl; 
n is 0 or 1 ; and 
q is 0, 1 or 2; 

or a pharmaceutical^ suitable salt thereof; with the following provisos: 

1) R 5 , R 6 and R 7 cannot all be H; 

2) when R* is C0 2 CH 2 CH 2 N(CH 3 ) 2 , R 9 is CH 2 CH 3 , or R 7 is CI, R 1 cannot be cyclohexyl; and 

3) when R 1 is cyclohexyl and R 3 is H, R 6 must be a or F, but R 6 and R 6 cannot both be CI, which 
compnses mixing at least one compound with a suitable pharmaceutical carrier. 

2. Process for preparing an antitumor pharmaceutical composition consisting of a suitable 
pharmaceutical carrier and at least one compound having the formula: 



35 



40 



45 



SO 


■ R 5 


R* 






R« X 




,«' 






SI 




55 . 


R 8 




1§L 



(II) 



R 1 



60 wherein 

R 1 is cycloalkyl of 3—7 carbon atoms; phenyl; phenyl substituted with one halogen, alkyl of 1—5 
carbon atoms or CF,; phenoxy; or phenoxy substituted with one halogen or alkyl of 1—5 carbon atoms; 
R 3 is H or alkyl of 1—3 carbon atoms; 
R 4 is C0 2 H or a sodium or potassium salt thereof; 
65 R 5 and R 6 are independently H, halogen, CH 3 or CF 3 ; and 
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R 7 and R a are independently H or halogen; 
or a pharmaceutical^ suitable salt thereof; provided that R 6 , R 6 and R 7 cannot all be H and that when R 1 is 
cyclohexyl and R 3 is H, R fi must all be CI or F, but R 6 and R 8 cannot both be CI, which comprises mixing at 
least one compound and a suitable pharmaceutical carrier. 
5 3. Process for preparing an antitumor pharmaceutical composition consisting of a suitable 
pharmaceutical carrier and at least one compound of Claim 21, which comprises mixing at least one 
compound and a suitable pharmaceutical carrier. 

4. Process for preparing an antitumor pharmaceutical composition consisting of a suitable 
pharmaceutical carrier and at least one compound of Claim 22, which comprises mixing at least one 

70 compound and a suitable pharmaceutical carrier. 

5. Process for preparing an antitumor pharmaceutical composition consisting of a suitable 
pharmaceutical carrier and at least one compound of Claim 23, which comprises mixing at least one 
compound and a suitable pharmaceutical carrier. 

6. Process for preparing an antitumor pharmaceutical composition consisting of a suitable 
is pharmaceutical carrier and at least one compound of Claim 24, which comprises mixing at least one 

compound and a suitable pharmaceutical carrier. 

7. Process for preparing an antitumor pharmaceutical composition consisting of a suitable 
pharmaceutical carrier and at least one compound of Claim 25 t which comprises mixing at least one 
compound and a suitable pharmaceutical carrier. 

20 8. Process for preparing an antitumor pharmaceutical composition consisting of a suitable 
pharmaceutical carrier and at least one compound of Claim 26, which comprises mixing at least one 
compound and a suitable pharmaceutical carrier. 

9. Process for preparing an antitumor pharmaceutical composition consisting of a suitable 
pharmaceutical carrier and at least one compound of Claim 27, which comprises mixing at least one 

25 compound and a suitable pharmaceutical carrier. 

10. Process for preparing an antitumor pharmaceutical composition consisting of a suitable 
pharmaceutical carrier and at least one compound of Claim 28, which comprises mixing at least one 
compound and a suitable pharmaceutical carrier. 

11. Use of at least one compound having the formula: 



30 



R 



5 



R 



4 



35 




40 wherein 



55 



50 



45 



R is 



R 
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X is 0, S(0) q , NH or CH=N; 

R 1 is CH 3 CH 2 (CH 3 }CH, alkyl of 5—12 carbon atoms, alkenyl of 5—12 carbon atoms, cycloalkyl of 3— 7 
carbon atoms, cycloalkylalkyl of 5—12 carbon atoms, cycloalkenyl of 5— 7 carbon atoms. 



Z 

or -CH, 



w 



W 

when R is 




15 

R 1 can be in addition alkyl of 3—4 carbon atoms; 



20 



25 



R 2 is 




W or -CH 2 
Z 




R 3 is H, alkoxy of 1—3 carbon atoms, alkylthio of 1—3 carbon atoms or alkyl of 1—3 carbon atoms 
optionally substituted with one or more of F, CI, Br or {CH 2 ) p COR 10 where p is 1, 2, 3 or 4; 
R 4 isC0 2 HorC0 2 R 11 ; 

R 6 , R 6 , R 7 and R a are independently H, F, CI, Br, I, CH 3 , CF 3 , S(0) n R" or CHjCH* at least two of R 5 , R 8 , R 7 
30 and R B being H; 

R 9 and R 9 * are independently H or alkyl of 1 to 3 carbon atoms; 
R 10 is OH, 0CH 3 , OCH2CH3, NH 2 , NHCH 3 or N(CH 3 ) 2 ; 
R 11 is (CH 2 ) 2 _<NR 9 R 9A ; 

R". is alkyl or 1—5 carbon atoms optionally substituted with one or more of F, CI and Br; 
35 W, Y and Z are independently H, F, a, Br, alkyl of 1—5 carbon atoms, N0 2 , alkoxy of 1—5 carbon atoms, 
alkylthio of 1—5 carbon atoms, OH, CF 3 or NH 2 ; 
m is 0 or 1; 
n is 0 or 1 ; and 
q is 0, 1 or 2; 

40 or a pharmaceutical suitable salt thereof; with the following provisos: 

1) R 5 , R 6 and R 7 cannot all be H; 

2) when R 4 is C0 2 CH 2 CH2N{CH 3 ) 2 , R 6 is CHjCH* or R 7 is CI, R 1 cannot be cyclohexyl; and 

3) when R 1 is cyclohexyl and R a is H, R* must be CI or F, but R e and R 8 cannot both be CI in a tumor- 
inhibiting amount for the manufacture of a medjcament for inhibiting the growth of mammalian tumors. 

45 12. Use of at least one compound having the formula: 



50 



55 




(ID 



wherein 

R 1 Is cycloalkyl or 3—7 carbon atoms; phenyl; phenyl substituted with one halogen, alkyl or 1—5 
carbon atoms or CF 3 ; phenoxy; or phenoxy substituted with one halogen or alkyl of 1—5 carbon atoms; 
R 3 is H or alkyl of 1—3 carbon atoms; 
60 R 4 is C0 2 H or a sodium or potassium salt thereof; 

R 5 and R 6 are independently H, halogen, CH S or CF 9 ; and 
R 7 and R fl are independently H or halogen; 
or a pharmaceutical^ suitable salt thereof; provided that R 5 , R fl and R 7 cannot all be H and that when R 1 is 
cyclohexyl and R 3 is H, R e must be CI or F, but R 6 and R e cannot both be CI, in a tumor-inhibiting amount for 
65 the manufacture of a medicament for inhibiting the growth of mammalian tumors. 
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19. Use of at least one compound of Claim 27, in a tumor-inhibiting amount for the manufacture of a 
medicament for inhibiting the growth of mammalian tumors. manufacture of a 

15 mJ^V? *• 'I*? ?" 8 ? om P ound rf Claim 28 - a tumor-inhibiting amount for the manufacture of a 
medicament for inhibiting the growth of mammalian tumors. manufacture of a 

21. A process for preparing a compound having the formula: 



20 



25 




(III) 



wherein 

■ R 1 is cycloalkyl of 3—7 carbon atoms. 



35 




or 




R' is H or alkyl of 1—3 carbon atoms; 
R* is CO^ or a sodium or potassium salt thereof; 

R and R s are independently H, halogen or CF, provided that both R» and R» are not hydroqen- and 
W and 2 are independently H, halogen, alky) of 1-5 carbon atoms or CF 3 - "V 0 "^". and 

flV) wfth? ^bJLi Jl 'JU ^ ° . F ' Wh,0h """P*" ' « 8 «»n3 an appropriately substituted isatin 
flVJ with a substituted ketone <V) in a solvent such as ethanol with a base such as diethylamine or triethvl 

appropriate solvent such as tetrahydrofuran containing 25—50% by volume of a mineral acid such LI uri 
45 and heating from SOX to reflux temperature of the solvent mixture fo ™ 48 i fZs , an ^opXaflt the 
above qumohne carboxylic acid from (2) is further reacted by (a) acylating the corresponding 

hydrocarbon solvent such as benzene et a temperature from OX to the boiling point of the solvent 

so carboxylic acid wither* appropriate thiolate R»S such as MeSK in a solvent such as dimethXrmarmde at 
a temperature of 50X to reflux of the solvent or (c) dissolving the quinoline JriaSS^U^S^ 
SSKr"^ 88 H h8n0 '' 8 " d tr ! 8ting With 3 metal oxide °' "Vroxide suTes sod urn or potXm 
^ «f ,hl e T d8 . 0r 3 h "T 8 8UCh 33 ^"""o-butanol or lysine at a temperature of 0x\o briZ 
the solvent used and optionally preparing a salt of an amine group by dissolving the amine ml 

as solvent such as ethyl ether and adding a mineral acid such as HQ; or (d) treating the salt (c) bVWm2« 
w^areaflemsuchasSOa 2 oroxa^ 

to the boiling point of the solvent used to form ah acid halide and then adding an alcohol \R"ol iZl 

in the presence of a base such as pyridine, triethylamine. or 4-dimethylamine pyridine o,JW0na "V 
eo 22. A process of Claim 21 wherein: 

leasfone hafoTenf ^ SUbStitUted with at ,east one halo 9 en ' P heno *V< ° r Phenoxy substituted with at 



R 3 is methyl; 
, R* is H or CI; and 
es R* is For CI. 
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23. The process of Claim 21 wherein the compound prepared is 2-M I'-binhPnviwi-i/iuufi.mrrY.^ 
methyl^ulnolinecarboxylic acid, sodium or potassium salt bipnenyW-yl)-6-fliioro-3- 

24. The process of Claim 21 wherein the compound oreoared is fi-fluor^ m^r ^ 
phenoxyphenylM^uinolinecarboxylicaciA sodium or potassium salt 6-fluoro-3-methyl-2-{4- 

5 f.,^ 25 ; 171 ^?^ SS Of .. aalm 21 wherein the compound prepared is 2-{4'-bromo-1 V-biphenvl^vl)^- 
fluorc-3-methyM^uinolinecarboxylic acid, sodium or potassium salt wpfwiyM-yiW. 

^ 2 \ The ^ T ^ eS3 t 0f ,r C ^ m 21 where * n tne compound prepared is 2-(2'-fluoro-1,V.biDhenvl^vl)-&. 
fluoro.3.methyl-4-quinolinecarboxylic acid, sodium or potassium salt pnenyi^-yij-5- 

~ » ^ Pi e Drocess °f c,a ' m 21 wherein the compound prepared is 2-(1,1 '-biphenvl^-vD-5-chloro^.fi, 
>o 3-methyl^uinolinecarboxylic acid, sodium or potassium salt D 'Pnenyi^yih5Ktt| 0 ro-6-f|. 
28. Process for preparing a compound having the formula: 



luoro- 



16 



20 

wherein 





30 



35 



40 



45 



50 XisO,S(0) v NHorCH«N; 

R 1 is CH 3 CH 2 (CH 3 )CH / alkyt of 5—12 carbon atoms, alkenyl of 5—12 carbon atoms, cydoalkyl of 3—7 
carbon atoms, cycJoalkylalJcyJ of 5—12 carbon atoms, cycloalkenyl of 5—7 carbon atoms. 



55 , 



or -ch 2 




60 



65 



when R is W 
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R 1 can be in addition alkyi of 3—4 carbon atoms; 



R 2 is 





or ■ CH 2-' ~ 



io R is H, alkoxy of 1—3 carbon atoms, alkylthio of 1—3 carbon atoms or alkyi of 1—3 carbon atoms 
optionally substituted with one or more of F, CI, Br or (CH 2 LCOR 10 where p is 1, 2 3 or 4- 
F^isCOaHorCOzR 11 ; 

R 6 , R 8 , R 7 and R e are independently H, F. CI, Br # I, CH„ CF 3 , S(0) n R 12 or CH 2 CH 3 , at least two of R s , R 6 , R 7 
and R B being H; 

rs R 9 and R 9A are independently H or alkyi of 1 to 3 carbon atoms; 
R 10 is OH, OCH„ OCH 2 CH 3 , NH 2 , NHCH 3 or N(CH 3 ) 2 ; 
R 11 is (CH 2 ) a - 4 NR e R 9A ; 

R 12 is alkyi or 1—5 carbon atoms optionally substituted with one or more of F, CI and Br; 
W, Y and 2 are independently H, F, CI, Br, alkyi of 1—5 carbon atoms, N0 2f alkoxy of 1—5 carbon atoms, 
20 alkylthio of 1 — 5 carbon atoms, OH, CF S or NH 2 ; 
mfsOorl; 
n is 0 or 1 ; and 
q is 0,1 or 2; 

or a pharmaceutically suitable salt thereof; with the following provisos: 
25 1) when R* is C0 2 H, R 1 is phenyl or phenoxy, and R 5 , R 7 and R 8 are H, R 8 cannot be Br; 

2) R s , R 8 and R 7 cannot all be H; 

3) when R 4 is CO^HiCHjNfCHa)* R 8 is CH 2 CH a , or R 7 is CI, R 1 cannot be cydohexyl; 

4) when R 1 is cydohexyl and R 3 is H, R 8 must be CI or F, but R 8 and R 8 cannot both be CI* 

5) when R 1 is 4 — H 2 NC 6 H 4 and R 3 is H f R 8 cannot be a and R 8 cannot be Br; 

30 6) when R 1 is alkyi of 6 carbons and Y is H, then R 4 cannot be C0 2 H, R 8 , R 7 and R 8 cannot be H, and R e 
cannot be H, CI, Br. I or CH* characterized by reacting a quinoline carboxylic acid of the formula: 



40 




by (a) when R is OH; acylating the hydroxy with a carboxylic halide such as benzoyl chloride in an inert 

45 solvent such as chloroform or a hydrocarbon solvent such as benzene at a temperature from 0°C to the 
boiling point of the solvent, optionally in the presence of a base such as pyridine, or (b) reacting the 
appropriately substituted quinoline carboxylic acid with an appropriate thiolate R ,2 S such as MeSK In a 
solvent such as dimethylformamide at a temperature of 50°C to reflux of this solvent, or (c) dissolving the 
quinoline carboxylic acid In a protic solvent such as ethanol, and then treating with a metal oxide or 

so hydroxide such as sodium or potassium oxide or hydroxide or an amine such as 1 -amino-butanol or lysine 
at a temperature of 0°C to the boiling point of the solvent used and optionally preparing a salt of an amine 
group by dissolving the amine in a solvent such as ethyl ether and adding a mineral acid such as HCI- or (d) 
treating the salt (c), by treatment with a reagent such as SOO* or oxalyl chloride in an inert solvent such as 
benzene at a temperature of 25°C to the boiling point of the solvent used to form an acid halide and then 

55 adding an alcohol, R"OH, in a solvent such as tetrahydrofuran at a temperature of 10°C to the boiling point 
of the solvent used, optionally in the presence of a base such as pyridine, triethylamine, or 4-dimethvl- 
amine pyridine. 1 

29. A process for preparing the compounds of Claim 28 consisting essentially of (1) reacting an 
appropriately substituted isatin (IV) with a substituted ketone (V) in a solvent such as ethanol with a base 

so such as df methyiamine or triethylamine at a temperature of 25°C to 50°C for 2 to 48 hours, (2) dissolving the 
resulting intermediate (VI) in an appropriate solvent such as tetrahydrofuran containing 25— 50% by 
volume of a mineral acid such as HCI and heating from 50°C to reflux temperature of the solvent mixture for 
2 to 48 hours, and optionally the above quinoline carboxylic add from (2) is further reacted by (a) acylating 
the corresponding hydroxy, where R is OH, with a carboxylic halide such as benzoyl chloride in an inert 

55 solvent such as chloroform or a hydrocarbon solvent such as benzene at a temperature from 0*C to the 
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boiling point of the solvent, optionally in the presence of a base such as pyridine or (b) reactina the 

solvent such as dimethytformamide at a temperature of 5<TC to reflux of the solvent, or (c) dissolving the 
quinolme carboxylic acid in a orotic solvent such as ethanol, and then treating with a metal oxide or 
hydroxide such as sodium or potassium oxide or hydroxide or an amine such as 1-amino-bmano oMysine 
at a temperature of 0*C to the boiling point of the solvent used and optionally preparing a salt o? an amine 

u^^lS t ?T e ^ 3 ^ SUCh 35 ethyl ether and addi "9 a mlneral add «iS afHttTw) 
hpnlnl ^ o ^ b \ trea ^ W,th c r ! 39ent SUch as S0CI ' or oxa, y' chl ™ d * ^ an inert solvent such as 
benzene at a temperature of 2SX to the boiling point of the solvent used to form an acid halide and then 
addmg an alcohol R"0H, ,n a solvent such as tetrahydrofuran at a temperature of Iff* to the boiling .point 
ite JJS* ° Ptl0na,,y in thG PreS6nce ° f 3 base such as Py" dlne ' triethylamine. or Se*yl- 

Patentanspruche fur die Vertragsstaaten: BE CH DE FR GB IT U LU NL SE 

1. Pharmazeutische Anti-Tumor-Zusammensetzung bestehend aus einem 0f >*inn*t» n 
pharmazeutischen Trager und wenigstens elner Verbindung der Srmel gaeigneten 

4 

3 

(I) 




worm 



30 



35 



40 



45 



50 



^^°H~ R "' # . oder ^Cc^R 1 



1st; 



55 X^O, S{0) q , NH oder CH=N 1st; 

. Rl .5i <3C r HsE ] C> l? , 5 H ' mit 5—12 Kohlenstoff-Atomen, Alkenyl mit 5-12 Kohlenstoff-Atomen 



60 



o » 



EP 0 133 244 B1 

ist wenn 



5 

kann R 1 zusStzlich Alkyl mit 3—4 Kohlenstoff-Atomen sein; 



15 





w 



Oder -CH 2i ^ ist; 

ui^ S H ' t ,k0Xy mlt 1—3 Koh,en stoff-Atomen, AlkyJthio mit 1—3 Kohlenstoff-Atomen oder Alkyl mit 1—3 
Kohlenstoff-Atomen ist welches gegebenenfalls mit einem oder mehreren F, CI, Br oder (CH») COR 10 
worin P 1,2,3oder4istsubstituiertist; 2p ' 

R* C0 2 H Oder C0 2 R 11 ist; 

R a , R 8 , R 7 und R 8 unabhangig voneinander H, F, CI, Br, I, CH„ CF„ S(0) n R 12 oder CH 2 CH 3 sind, wobei 
wentgstens zwei von R 5 , R 6 , R 7 und R e H sind; ■ 
R* und R w unabhangig voneinander H oder Alkyl mit 1 bis 3 Kohlenstoff-Atomen sind; 
R 0 OH, OCH3, OCH2CH3, NH 2 , NHCH 3 oder N(CH 3 ) 2 ist; 
RJMCH 2 ) M NR 8 R»* ist; 

R" AIM mit 1—5 Kohlenstoffatomen ist, welches gegebenenfalls mit einem oder mehreren F, CI und 
Br suostttuiert ist; 

, L Und 2 J ^ nabhSn 9 | 9 voneinander H, F, CI, Br, Alkyl mit 1-5 Kohlenstoff-Atomen, N0 2 , Alkoxy mit 
1—5 Kohlenstoff-Atomen, Alkylthio mit 1-5 Kohlenstoff-Atomen, OH, CF 3 oder NH 2 sind; 

m 0 Oder 1 1st; 
30 n oder 1 ist; und 

q 0, 1 oder 2 ist; 

Oder einem pharmazeutisch geeigneten Salz derselben; vorausgesetzt, daB- 
1) R 5 , R 6 und R 7 nicht alle H sein konnen; 



20 



25 



35 



40. 



45 



2 wenn R 4 C0 ? CH 2 CH 2 N(CH 3 ) 2 ist, R 6 CH 2 CH 3 ist oder R 7 CI ist, R 1 nicht Cyclohexyl sein kann; und 
3) wenn R 1 Cyclohexyl ist und R 3 H ist, R CI oder F sein muB, aber R* und R 8 nicht beide CI sein konnen 
2. Pharmazeutische Anti-Tumor-Zusammensetzung bestehend aus einem geeigneten 
pnarmazeutischen Trager und wenigstens einer Verbindung der Formel 




(II) 



worin 

50 a* R1 Cy 5 ,oa "2 ri "? *T? Kohlenstoff-Atomen, Phenyl, mit einem Halogen, Alkyl mit 1—5 Kohlenstoff- 
Atomen oder CF 3 substohjiertes Phenyl, Phenoxy, oder mit einem Halogen oder Alkyl mit 1-5 Kohlenstoff- 
Atomen substrtuiertes Phenoxy 1st; 

R 3 H oder Alkyl mit 1—3 Kohlenstoff-Atomen ist; 
H 4 C0 2 H oder dessen Natrium- oder Kaiiumsalz ist; 
55 R und R 6 unabhangig voneinander H, Halogen, CH 3 oder CF 3 sind; und 

dersetoerr R Unabhfing ' 9 voneInander H oder Halogen sind; oder ein pharmazeutisch geeignetes Salz 

vorausgesetzt daB H\ R 6 und R 7 nicht alle H sein kdnnen und daB, wenn R 1 Cyclohexyl ist und R s H ist, R 6 CI 
oder F sein muB, aber R 8 und R 8 nicht beide a sein kdnnen. 
60 3. Pharmazeutische Anti-Tumbr-Zusammensetzung bestehend aus einem geeigneten 
pnarmazeutischen Trager und wenigstens einer Verbindung des Anspruchs 21. 

4. Pharmazeutische Anti-Tumor-ZusammenseUung bestehend aus einem geeigneten 
pnarmazeutischen TrSger und wenigstens einer Verbindung des Anspruchs 22. 

5. Pharmazeutische Anti-Tumor-Zusammensetzung bestehend aus einem geeigneten 
55 pnarmazeutischen Trager und wenigstens einer Verbindung des Anspruchs 23. 
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1 1 . Verwendung wenigstens einer Verbindung der Forrnel 



ss 



20 



25 



30 



35 



40 



45 



50 



55 




(I) 



wonn 




NR X -C-R 3 



X 0, S(0) v NH oder CH=N ist; 

R 1 CH 3 CH a (CH,)CH, Alkyl mit 5-12 Kohlenstoff-Atomen, Alkenyl 5-12 Kohlenstoff-Atomen, Alkenyl 
m»t 5-12 Kohlenstoff-Atomen, Cydoalky) mit 3-7 Kohlenstoff-Atomen, Cydoalkylalkyl mrt 5—12 
Kohlenstoff-Atomen, Cycloalkenyl mit 5—7 Kohlenstoff-Atomen. 



Oder -C* 2 ~(Cf) fes 




wenn 



65 H \U> 8 »tf 



m 
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term R' aisatzlich AJkyl mit 3^4 Kohlenstoff-Atomen sein- 
R 2 





Oder "CH 2 -<i_ }) ist; 

worm p 1, 2. 3 oder 4 ist, substftuiert 1st- " mehreren * a < Br Oder <CH,),COR»>, 

R 4 CO,H Oder C0 2 R" ist; 

wenKsle? d vo R n «?«?^?!5I«Sm , S3?^ * ^ *' ^' ^ S,0, " R " ° der CH * CH > si "<< *obei 
Br sJbstSrh J; 1 " 6 ltoh ' tenstoff *«"«" welches SegebenenfeNs mit einem Oder mehreren F, CI und 

n 0 oder 1 1st; und 
25 q 0, 1 oder 2 ist; 

3>=£^^ CI ist R'nicht CVclohexyl sein fcnn; und 

Saugertumoren. 9 W Herstellung eines Medikaments zur Wachstumsinhibierung von 

12. Verwendung wenfgstens einer Verbindung der Formel 



15 



.20 



35 




40 >r w irS) (II > 



45 



50 



55 



50 



65 



worin . 

R* H oder AMcyl mit 1 — 3 Kohlenstoff-Aiomen ist; 

jr C0 2 H oder dessert Natrium- oder Kaliumsaiz ist; 

p7 ^ % ""Ikk!" 9 ! 9 r an ^ er Ha, °9en, CH, oder CF a sind; und 

s»h-J- V 5f ¥ **"W wemgstens einer Verbindung der Formel des Arispruchs 25 m einer Tun^Tr' 
18. Verwendung wenigstens einer Verbindung der Formel des Anspruch! 26 in einer ^0"- 



48 



w 
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(III) 




worin 

R 1 Cycloalkyl mit 3—7 Kohlenstoff-Atomen, 



25 




Oder 




W 



fst; 



30 



. 35 



40 



45 



50 



55 



R 3 H oder Alky! mit 1—3 Kohlenstoff-Atomen ist; 

Ft C0 2 H oder dessert Natrim- oder Kaliumsaiz ist; 
Wass^r^frtinS 3 un^w 9 V ° n * ,nan ?^ H ' H 8, °9«? «*» CF 3 slnd, vorausgesetzt, dafi R« und R» nicht belde 
odeTcr^sSd! " Un3bhanfll9 vone ^"^r H, Halogen, Alkyl mit 1-5 Kohlenstoff-Atomen 

22. Verbindung des Anspruchs 21 , worin 
Hal^su^ Ha,09en subs ^ ert ~ Phe "Vl Phenoxy oder mit wenigstens elnem 

R 3 Methyl ist; 
R 5 H oder a Ist; und 
R 6 F oder a ist 

..J*. Verblndung des Anspruchs 21, welche 2-(1,r>Biphenyl^-yl)^.f| U or.3-methy»^ 
chinohncarbonsaure, -Natrium- oder -Kallum-Salz ist. y ^ 

mJ£ Verblndung des Anspruchs 21, welche 6-Ruor-3-methyl-2-(4-pheno)cyphenvlM- 
chinolmcarbonsaure, -Natrium- oder -Kalium-Sate Ist «n°*ypnenyi>-«~ 

25. Verblndung des Anspruchs 21, welche 
chinolincarbonsSure, -Natrium- oder -Kallum-Salz ist 

2a Verblndung des Anspruchs 21, welche 
chinolincarbonsaure, -Natrium- oder -Kallum-Salz ist 

27. Verblndung des Anspruchs 21, welche 
chinolincarbonsaure, -Natrium- oder -Kallum-Salz ist 

28. Verblndung der Formel 



2-(4'-Brom-1,1'-biphenyl-4-yl)-6rfluor-3-methyl-4- 
2-(2'-Ruor-1,1'-biphenyl-4-yiy-6-fluor-3-methyU- 
2-(1,1'-Biphenyl-4-yl)-5-chlor-6-fluor-3-methyl^- 



60 



65 




49 



worm 
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70 



75 




25 



> ' O ode r ^X^R 1 ist; 



30 X O, S(0) qf NH oder CH=N ist; 



35 



Oder ^CH 2 ^Q) 2 ^ 



W 

wenn 

40 




4S Icann R' rusSWIch Alkyl mil »-4 Kohlenstoff-Atomcn sein; 



R ■* f^^SCO^R 1 is,. 



R 2 



50 




w 

Oder -CH 2 -(( T> 




55 v S H ' ^ l !P xy mft 1-3 tohlenstoff^omen, AlkyTOiio mit 1-^3 KohlenstofF-Atornen oder Alkvl mit i * 
R 4 C0 2 H oder C0 2 R 11 ist; 

R 5 , R* R 7 und R 8 unabhangig voneinander H, ?, CI, Br, I, CH* CF a , S(0) R t2 oder CH CH sfnd «,nh o5 
50 wen!gster)S2weivonR 6 # R 8 ,R 7 U ndR fl Hsind- ooer lh 2 ch 3 smd, wobei 

5- S^rSS^ NHa ' NHCH * oder N(CHi,a ,st; 



55 



Br substoK "* W * l< * t ** 9 e 9 ebenenfa » s "* ^inem oder mehreren F, a und 



50 



to 



is 
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tJ^^^^X^ m ^^ a;Br - A,kyl mit KohlenstofWVtomen, N0„ Alkoxy mit 
!. ?^° men ' A,k y |lh, ° m,t '-S Kohlenstoff-Atomen. OH. CF 3 oder NH, sind; 
rn u Oder i ist; ' ' 

n oder 1 ist; und 
q 0, 1 oder 2 ist; 

oder einem pharmazeutisch geeigneten Salz derselben; vorausgesetzt, dafi- 

. 5i rR- R unSKira;: h H e siir n ^ ist und RS< R7 und R8 H ^ Re nicht Br se,n 

!! wenn ^ C0a^CH ? N(CH 3 ), ist, R« CH sCHl ist oder R 7 a ist. R' nicht Cyclohexyl sein kann- 
4 wenn R 1 Cyclohexyl ,st und I R> H ist R» CI oder F sein mufi, aber R« und R' nicht beide C? sein konnen ■ 
« Wen " ot ^ N ^ H V Und H ist - nicht Cl sef " tonn und R» nicht Br sein kann ' 
seintSn -i^SfS^Sir^tL^ iM « C0 * - — * ***** 
^StZ^ZZZZ™™""*" dM AnSPrUChS 28 Umsetzung 



20 



25 




30 



35 



40 



f^Sil'C" R . ? H Jst A ^ h ' em ?9 Hydroxygruppe mit einem Carboxylhalogenid wie Benzoylchlorid 
in einem inerten Losungsmrttel wie Chloroform oder einem Kohlenwasserstoff-Ldsungsmtttel wie Benzol 
wtl^riJn i ? n ^ biS *T Sle< ? e <> unkt f» Ldsungsmittels, wahlweise in Gegenwart einer Base 

™«S r«c It * J b > "/ n !? 2un 9 ? er geefgnet substituierten Chinolincarbonsaure mit einem geeigneten 
I?™ p? ™^ MeS * m emem Losungsmittel wie Dimethylformamide bei einer Temperatur von 50T bis 
STun^"? des Losungsm»ttels oder (c) Losen der Chinolincarbonsaure in einem protischen 
Losungsmttel wie Ethanol und dann Behandeln mit einem Metal loxid oder -hydroxid wie Natrium- oder 
hfJ "?"° X <^ h Oder einem Amin wie 1-Aminobutanol oder Lysln bei einer Temperatur von 0°C 

bis zum Seidepunkt des verwendeten Ldsungsmittels und wahlweise Herstellung eines Salzes einer 
Aminogruppe durch Losen des Amins in einem Ldsungsmittel wie Ethylether und Zugabe einer 
Mmeralsaure . wip ; HCI, Oder (d Behandeln des Salzes <c), durch Behandlung mit einem Reageru wie Sf^l 
Oder OxaMchlond in einem .inerten Ldsungsmittel wie Benzol bei einer Temperatur von 25*C bis zum 
ilvnhnlf pnnu e 5^ ndeten ^ su n9smittels unter Bildung eines Saurehalogenids und dann zugabe eines 
AJkohols, R OH, in einem Ldsungsmittel wie Tetrahydrofuran bei einer Temperatur von 10°C bis zum 
Siedepunto des v^erwendeten Losungsmittels, wahlweise in Gegenwart einer Base wie Pyridin 
Tnethytamin oder 4-Dimethylminopyridin. rynain, 
30. Verfahren zur Herstellung der Verbindungen von Anspruch 28, im wesentllchen bestehend aus (1) 
Umsetzung eines geeignet substituierten Isatins (IV) mft einem substituierten Keton (V) in einem 
45 ^S^S5^^^ wie Diethylamin oder Triethylamin bei einer Temperatur von 

25*C bis 50 C fur 2>is 48 Stunden, (2) Ldsen der entstandenen Zwischenstufe (VI) in einem geeigneten 
Losungsmittel wie Tetrahydrofuran, welches 25-*0 Vol.-% einer Mineraisaure wie HCI enthart und 2 bis 
48 Stunden Erhiteenauf 50°C bis zur ROckflu&temperatur des Ldsungsmittelgemischs, und wahlweise wird 
die voranstehende Chinolincarbonsaure aus (2) weiter umgesetzt durch (a) Acylierung der entsprechenden 
so Hydroxygruppe, in der R OH 1st, mit einem Carboxylhalogenid wie Benzoylchlorid in einem inerten 
Losungsmittel wie Chloroform oder einem Kohlenwasserstoff-Losungsmitte! wie Benzol bei einer 
^mperatur von 0°C bis zum Siedepunkt des ldsungsmittel, wahlweise in der Gegenwart einer Base wie 
T JSHSL V m ! e,zun ? der 9eeignet substituierten ChinolincarbonsSure mit einem geeigneten 
I - S Me . SK In emem ^^"Ssmrttel wie Dimethylformamid bei einer Temperatur von BOX bis 
55 zum RuckfluB des Ldsungsmfttels oder <c> durch Losen der Chinplmcarbonsaure in einem protischen 
Usungsmittel wie Ethanol, und dann Behandeln mit einem Metalloxid oder hydroxid wie Natrium- oder 
Kaliumoxid oder -hydroxid oder einem Amin wie 1-Aminobutanol oder Lysin bei einer Temperatur von 0*C 
bis zum Siedepunkt des verwendeten Losungsmittels und wahlweise Herstellen eines Salzes einer 
Aminogruppe durch Losen des Amins in einem Ldsungsmittel wie Ethylether und Zugabe einer 
jo Minen^aure wie HCI, oder (d) Behandeln des Salzes, (c) durch Behandlung mit einem Reagenz wie SOCU 
oder Oxahrlchlorid in einem inerten Losungsmittel wie Benzol bei einer Temperatur von 25°C bis zum 
Siedepunlrt des verwendeten Losungsmittels unter Bildung eines Saurehalogenids und dann Zugabe eines 
AJkohols, R OH, in einem Ldsungsmittel wie Tetrahydrofuran bei einer Temperatur von 10°C bis zum 
Siedepunkt des. verwendeten Losungsmittels, wahlweise in Gegenwart einer Base wie Pvridin 
5 Tnethylamine oder 4-Dimethylaminopyridin. y 



51 
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Patentanspnlche «r den Vertragsstaat : AT 



aus 



;o 



wonn 



15 



20 





(i) 



25 



R 



30 



55 



C-R' 
II 
O 



40 



X 0, S(0) v NH oder CH=N ist; 

R 1 CH3CH 2 (CH,)CH f Alkyl mit 6—12 Kohlenstoff-Atomen, Alkenyl mit 5—12 Kohlenstoff-Atomen, 
45 Cydoalkyl mit 3-7 Kohlenstoff-Atomen, Cydoalkylalkyl mit 5—12 Kohlenstoff-Atomen, Cycloalkenyl mit 
5— 7 Kohlenstoff-Atomen, 



so 



Oder _CH. 




wenn 



ist. 



55 



50 



65 




kann R 1 zusatzlich Alkyl mit 3—4 Kohlenstoff-Atomen sein; 
H 2 




oder -CH. 




W 



ist; 
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Kchl«n«;# AtllT' 1 -IT 3 K ° h ' enstoff -Atomea Alkyhhio mit 1-3 Kohlenstoff-Atomen oder Alkyl mil 1_ 3 
R 4 C0*H oder CO a R" ist; 

biS 3 ^.enstofT-Atomen s.nd; 

R (CHjJj^NR'R 8 * 1st; 

Br •Ttatotote; 1 " 6 Koh,enstoffatomen *«• welches aegebenenfalls mit einem oder mehreren F. CI und 

\^'l!i^H n J bMn9 V^l Mn ^ er H ' F ' a Br ' A,kyl mit 1-6 Kohlenstoff-Atomen, NO^ Alkoxy mit 
l-r-5 Kohlenstoff-Atomen, Alkylthio mit 1-5 Kohlenstoff-Atomen. OH, CF, oder NH, sino- 
m 0 oder 1 ist; . * ' 

is n oder 1 ist; und 
q 0, 1 oder 2 ist; . 

0der .? «f m iP harm ^ eut,sch 9 ee| 9 ne ten Salz derselben; vorausgesetzt, dafi: 
I^R 6 und R 7 nicht alleHsefnkonnen; ¥ 
wnn D ^ C°? c HiCH ? N(CHJ a ist R« CH 2 CH 3 ist oder R 7 Gl ist, R 1 nicht Cyclohexyl sein kann- und 

umfassend das Vermischen mmdestens einer Verbindung mit einem geeigneten Trager. 

einem ^«n?t2«Tho erate,lu "9 elne l P^""a2eutischen Anti-Tumor-Zusamrnensetzung bestehend aus 

einem geeigneten pharmazeutischen Trager und wenigstens einer Verbindung der Forme! 



25 



JO 




(ID 



worin 



Atomen substituiertes Phenoxy ist, 
<o H oder Alkyl mit 1—3 Kohlenstoff-Atomen ist; 

R C0 2 H oder dessen Natrium- oder Kaliumsalz ist; 



AS 



SO 



55 



60 



65 



% und % Mnthhf 9 r 9 vone l nander H ' Halo 9<^ CH, oder CF 3 sfnd; und 
derse^nf Un8bhSngf9 bander H oder Halogen sind; oder eln pharmazeutiscb geeignetes Salz 

vorausgesetzt, daB R 8 , R« und R 7 nicht alle H sein kdnnen und daS, wenn R 1 Cyclohexyl 1st und R 3 H 1st R« n 

Zfe^nrfTT P f!T aZ8U,i ! Chen Tr3fler und wenigstens einer VerW^T^es £ 
^S2£ ^L^T'"^" 8 ?" er Ve * ind »"a "* «hem geeigneten Tr3ger AnSprUChS 22 ' 
einem ^£5^ pharmazeutischen Anti-Tumor-Zusimmense^ng bestehend aue 
SmJSJS ? S?^2 Pharmazeutischen Trager und wenigstens einer Vemindung des Anspruchs 23 
^Tih™ ^^'^"^^einerVerbindung mit einem geeigneten Trager AnSprUCh8 23 ' 
einem mSSZL^J? erstellung einer pharmazeutischen Ami-Tumor-Zusammensetomg bestehend aus 
umfe^JnTKr p . h ! miaze V t, ?; h en Trager und wenigstens einer Verbindung des Anlprudw 24 
umfassend das Vermischen mmdestens einer Verbindung mit einem geeigneten Trager mVfuam , 24 * 
B ;„oI; "!? ZUr " erste,,un ? einer pharmazeutischen Anti-Tumor-Zusammensetzung bestehend aus 
einem geeigneten pharmazeutischen Trager und wenigstens einer VeMndund d^ A^^,t ^ 

.°1 Verfahren zur Herstellung einer pharmazeutischen Ami-Tumor-Zusammensetzunq bestehend am 

SSZaSST #T m * B ? W * 7 * BBT und wenigstens einer Verbindung ^SpS 26 
umfassend das Vermischen mmdestens einer Verbindung mit einem geeigneten Ttfger. Mnspmcns ze ' 
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9. Verfahren zur Herstellung einer pharmazeutischen Anti-T.. m „, •» 

einem geefgneten pharmazeutischen Traqer 3^ni«« ^ ?r " 2 ^ mmense ^ n 9 ***tehend aus 
umfassenddasVermischen rtSSSSL ^VeXkS^"™^^**' Ans P~«"s 27, 

10. Verfahren zur Herstellung einer pharmazeufis^en Anti TuZ?? 9 **" Tffi9er - 
5 einem geeigneten pharmazeutischen tXS?%T£ZSJ^ 

umfassend das Vermischen mindestens einer vJS^SZ^JSSS^ £" ^ SPWCh * 

11. Verwendung wenigstens einer Verbindung der formal Seelgneten TrSger. 



w 
is 

worin 

20 
25 
30 




(I) 




J5 



40 



45 



°|- Hl Oder A-J^l l«; 



XO, S(0)„ NH Oder CH=N ist; 
r. . R, .fi ,lC - Hl i Ct t 3, 5 H J. A)kyl mit 5-12 Kohtenstoff-Atomen, Alkenyl mit &-12 Kohlenstoff-Atomen 



55 

wenn 

50 




Oder -CV(0) j«. 




55 kann R 1 zusatzlich Alkyl mit Kohlenstoff-Atomen sein; 

. . 54. ' 
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2 





ft 

Oder -C^VP^ ist; 

R 3 H, Alkoxy mit 1—3 Kohlenstoff-Atomen, Alkylthio mit 1—3 Kohlenstoff-Atomen oder AlkyI mrt 1—3 
to Kohlenstoff-Atomen ist welches gegebenenfalls mit einem oder mehreren F, CI, Br oder (CHjLCOR 10 , 
worin p 1, 2/3 oder 4 ist, substituiert ist; 
R 4 C0 2 H oder C0 2 R 11 ist; 

R 5 , R 6 , R 7 und R 8 unabhangig voneinander H, F, CI, Br, I, CH3, CF„ S{0) n R 12 oder CH 2 CH 3 sind, wobei 
wenigstens zwei von R 5 , R 6 , R 7 und R 8 H sind; 
is R 9 und R 9A unabhangig voneinander H oder AlkyI mit 1 bis 3 Kohlenstoff-Atomen sind; 
R 10 OH, OCH„ 0CH 2 CH3, NH 2 , NHCH 2 oder N(CH a ) 2 ist; 
R" (CH a ) a . 4 NR 8 R 8A ist; 

R 12 AlkyI mit 1—5 Kohlenstoffatomen ist, welches gegebenenfalls mit einem oder mehreren F, CI und 
Br substituiert ist; 

20 W, Y und 2 unabhangig voneinander H, F, CI, Br, Alky! mit 1—5 Kohlenstoff-Atomen, NO*, Alkoxy mit 
1—5 Kohlenstoff-Atomen, Alkylthio mit 1—5 Kohlenstoff-Atomen, OH, CF 3 oder NH 2 sind; 
m 0 oder 1 ist; 
n oder 1 ist; und 
q 0, 1 oder 2 ist; 



oder einem pharmazeutisch geeigneten Salz derselben; vorausgesetzt, daS: 
1 ) R 5 , R 6 und R 7 nicht alio H sein konnen; 



2) wenn R 4 C0 2 CH 2 CH 2 N(CH3> 2 1st, R 8 CH 2 CH 3 ist oder R 7 CI ist, R 1 nicht Cyclohexyl sein kann; Und 

3) wenn R 1 Cyclohexyl ist und R 3 H ist, R 6 CI oder Fsein muB, aber R 8 und R 8 nicht beide Cl sein k6nnen, 
in einer tumor-inhibierenden Menge zur Hersteilung eines Medikaments zur Wachstumsinhibierung von 

30 Saugertumoren. 

12. Verwendung wenigstens einer Verbindung der Formel 



35 



40 




(II) 



50 



worin ■ :■ 

R 1 Cycloalkyl mit 3— 7 Kohlenstoff-Atomen, Phenyl, mit einem Halogen, AlkyI mit 1—5 Kohlenstoff- 
Atomen oder CF 3 substituiertes Phenyl, Phenoxy, oder mit einem Halogen oder AlkyI mit 1—5 Kohienstoff- 
45 Atomen substituiertes Phenoxy 1st; 

R 3 H oder AlkyI mit 1—3 Kohlenstoff-Atomen 1st; 
R 4 C0 2 H oder dessen Natrium- oder Kaliumsalz ist; 
R 5 und R 6 unabhangig voneinander H, Halogen, CH 3 oder CF 3 sind; und 

R 7 und R 8 unabhangig voneinander H oder Halogen sind; oder eln pharmazeutisch geeignetes Salz 
derselben; vorausgesetzt, dafi R 5 , R 8 und R 7 nicht alie H sein konnen und daft, wenn R 1 Cyclohexyl ist und 
R 3 H ist R 6 CI oder F sein muB, aber R 6 und R 8 nicht beide CI sein konnen, in einer tumor-inhibierenden 
Menge zur Hersteilung eines Medikaments zur Wachstumsinhiblerung von Saugertumoren. 

13. Verwendung wenigstens eirter Verbindung der Formel des Anspruchs 21 in einer tumor- 
inhibierenden Menge zur Hersteilung eines Medikaments zur Wachstumsinhtbierung von Saugertumoreru 
55 14. Verwendung wenigstens einer Verbindung der Forme! des Anspruchs 22 in einer tumor- 
inhibierenden Menge zur Hersteilung eines Medikaments zur Wachstumsinhibierung von Saugertumoren. 

15. Verwendung wenigstens einer Verbindung der Formel des Anspruchs 23 in einer tumor- 
inhibierenden Menge zur Hersteilung eines Medikaments zur Wachstumsinhibierung von Saugertumoren. 

16. Verwendung wenigstens einer Verbindung der Formel des Anspruchs 24 in einer tumor- 
so inhibierenden Menge zur Hersteilung eines Medikaments zur Wachstumsinhibierung von Saugertumoren. 

17. Verwendung wenigstens einer Verbindung der Formel des Anspruchs 25 in einer tumor- 
inhibierenden Menge zur Hersteilung eines Medikaments zur Wachstumsinhibierung von Saugertumoren. 

18. Verwendung wenigstens einer Verbindung der Formel des Anspruchs 26 in einer tumor- 
inhibierenden Menge zur Hersteilung eines Medikaments zur Wachstumsinhibierung von Saugertumoren. 

65 19. Verwendung wenigstens einer Verbindung der Formel des Anspruchs 27 in einer tumor- 



55 



s 



10 



EP 0 133 244 B1 

i^-K- ' T*2 9 we . n, SStens emer Verbindung der Formel des Anspruchs 28 in eineT tumor- 
inh.torenden Menge zur Herstellung eines Medikaments zur Wechstumsinhibieru™ von LZLSZT 
21. Verbindung zur Herstellung einer Verbindung der Fo | nslums,nn,D,erun 9 vo " Saugertumoren. 



* 5 »♦ 




CUD 



»s worm 

R' Cycloalkyl mit 3-7 Kohlenstoff-Atomen. 




^ "°"\V-3C Z iSt; 

£ H Oder Alkyl mit 1-3 Kohlenstoff-Atomen ist; 
R COjH oder dessen Natrim- oder Kallumsab ist; 

So^SEi*"- V l S If i tU , nden ' (2, . Lasen der entetend «n«n Zwischenstufe (VI) in einemVelXen 
'48sS £ rf ^r°K fUran '^n 25-50 Vol - % einer Mi"««lsaure wie Ha enthalt und 2 bis 
S!^Slr 2 If zur s RucWlu Stemperatur des Usungsmittelgemischs, und wahlweise wird 
h^*™™ ? Chmohncarbonsaure aus (2) waiter umgesetzt durch (a) Acylierung der entsprechenden 
Hydroxygruppe, n der R OH ist. mit einem Carboxylhalogenid wie Benzoylchlorid in einem inerten 
T^ U n n i , «T ,tte, w £ ™oroform oder einem Kohlenwasse^toff-L6sungsminel w^e Benzol be ^ner 
IZSSXlZZ 0 ^ , ?. ^U 1! ,ed T n,C, + wahlweise in der Gegenwart einer Base wie 

™^R«I £1 9«*i9"« subsutuierten Chinolincarbonsaure mit einem geeigneten 

J^m V2S h . a e,nem ^ oslm 9srnittel wie Dlmethylfprmamid bei einer Temperatur von SO"C to 
fiZnn^, ^^""asm.ttels oder (c) durch Losen der Chinolincarbonsaure in einem protischen 
ttr!? . Me ^ nd *? hande,n mit eine »" Metalloxid oder -hydroxld wie Natrium- oder 
Kalmmoxld oder-hydroxld oder einem Amin wie 1-Aminobutanol oder Lysin bei einer Temperatur von 0*C 
b s zum Siedepunkt des verwendeten Losungsmittels und wahlweise Herstellen eines Seizes einer 

w^ HCl Td«r r M» HS^S^T'i f ' nem , ^ un ^« ,wie ^^er und ZugabeeinerMineralslure 
Wie HO, oder (d) Behandeln des Seizes, (c) durch Behandlung mit einem Reagent wie SOCI, oder 
Oxalylchlond in e.nem inerten Losungsmhtel wie Benzol bei einer Temperatur von 25°C bis zum 
ai£& n, d ,nu Vp . We ! ,dete ? Lo s ""9«pittels unter Bildung eines Saurehalogenids und dann Zugabe eines 
so ^ a 'J? 9 ' e ' nen ] Lo8U ?9Smittel wie Tetrahydrofuran bei einer Temperatur von 10X bis zum 
^f," Losungsmittels. wahlweise in Gegenwart einer Base wie Pyridin. 
Tnethylamine oder 4-DimethyIaminopyridin. rynuin, 
22. Verfahren des Anspruchs 21, worin 

Hal^su^ Ha,09en ^ ^xy oder mit wenigstens einem 

55 R 3 Methyl ist; 



35 



4Q 



45 



R 5 H Oder CI ist; und 
R 6 F oder CI ist. 



m ^SJ /8 !? h ^ n d Jf Ar ^ pmC !!f V' Worln dle tergesteHte Verbindung 2-<1,V-Bjphenyl-4-yi)^.fl uor .3. 
methyl-4-chinolfncarbonsaure, -Natrium- oder -Kaiium-Sab ist ■ 
so 24. Verfahren des ^Anspruchs 21, worin die hergestelite Verbindung 6-Fluor-3-methyl-2-(4- 
phenoxYphenylM-chinolincarbonsaure,-Natnum- oder -Kalium-Salz 1st 

25. Verfahren des Anspruchs 21, worin die hergestelite Verbindung 2-(4'-Brom-i,1 '-blphenyl-4-yl)-6- 
fluor-3-methyM-chmolincarbonsaure, -Natrium- oder -Kaiium-Sab ist 

« 2 ~ Ver * anren des Anspruchs 21, worin die hergestelite Verbindung 2-f2'-Ruor-1,1'-biphenvl-4-vl>-6- 
es fluor-3-methyl-4-chinolincarbonsaure, -Natrium- oder -Kallum-Sab ist T 



56 
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27. Verfahren des Anspruchs 21, worin die hergestellte Verbindung 2-<l f V.BiDhenvM-vn.5-chlor-6. 
fluor-3-methyl-4^hinoJincarbonsaure, -Natrium- oder -KaJium-Salz ist «'PnenYH*-Y»J 5-cnJor 6 

28. Verfahren zur Herstellung einer Verbindung der Forme! 



w 



wonn 

15 





y 



20 



40 



R 

-©^1* ■ -<§K-f->' . 

X^O, S{0)„ NH oder CH=N Ist; 
C^lwlSwl^i* 11 ^ ^12 Kohlenstoff-Atomen, Alkenyl mit 5-12 Kohlenstoff-Atomen, 
2S3£^^ « Kohtenstoff^tomen, Cyc.oa.keny. mft 



45 



50 

wenn 



-^T 2 Oder -CH 2 ^" 



ist. 



55 R j>SiO) n R 1 ist; 



kann R' zusatziich Alky, mh 3— « Kohlenstoff-Atomen Sefn; 



so R ? 




w oder -ca 2 -(Cf> W fas 




57 



to 
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fJ^SSSS '^TZ^^ZV^ Kohlenstoff-Atomen oderAJkyl mi, ,_ 3 
worin p 1, 2, 3 oder 4 .1 ist. substituiert fsr e.nem oder mehreren F, CI, Br Oder {CH 2 ) p C0R">, 

FT COjH oder C0 2 R" ist; 

R s . R s . R 7 und R* unabhangig voneinander H F CI Br I CH rc am r>t* 
wen.gstens zwei von R 5 , R«, R' un d R» H sind * " S,0, » R oder CH 2 CH, sind, wobei 

b, s "bifida" >«■ g«seb.n„*w, mN *<™„ „a« F . a „„„ 



75 n oder 1 ist; und 
q 0, 1 oder 2 ist; 



oder einem pharmazeutisch geeigneten Salz derselben- vorausaesem ri**V 

R^CySS^l^ " ? ? ^.ohexy. sein kann; 

5) wenn R< ^NcJ, und R 3 H "« R» nfchf CI ' " nd n,cht «»«• ° *>ln kdnnen; 

25 ChinolincarbonsSureder^rrnel 3 Sem kBnn Sekennzeichnet durch Umsetaing einer 



30 



35 




?5 



0 



be. e.ner Temperatur von OX bis aim Siedepunkt d« U^nosmil. ^tf 0 ?" UsUr,9smittel ** Benzol 
™f WHtov Oder (b) Umsetzung der oZS ^utafert£2n£ > »' wa ^ ,weise Gegenwart einer Base 
Thlolat R"S wie MeSK in einem ^LosuSC w^WmS n °" n Jw rt)0ns5ure mit einem geeigneten 
ROckf, uB des Losungsmittefs odTr X) U^V^^^ 1 ^^^^^ 

UsungsmittelwieEthanolunddannBehaJelnS e^^^ in einem P«*ischen 

Kal, U mox,d oder -hydroxid oder einem Aminwfe t^n^L^^ d ,^f ^ droxid we N « riu ^ oder 
b,s zum Seidepunk, des vervrcndeten UsTgs^^ 

Amlnogruppe durch Losen des Amlns in efneT tlsunosm^^L? ■Wf5?" 8 eines Salzes einer 
MmeralsaureweHa.oder(d)BehandelndesL|^ ( ^^KBT ^ Ethylether und Zugabe einer 
oder Oxalyichlorid in einem inerten Losunr S mS£ ££? £f ? V"* e ' nam R *H»«»wto SOO, 
s, edepunktdesverwendetenL6sungsmitteS « ""^ Tem Pe™tur von 25°C bis *um 

AMcohols. R»0H. in einem L^^S^jS^^^^^ 1 ^^^^^ 
S,edepunkt des verwendeten llsungsmteels > ^S^^.n l^T von ">°C bis *um 

Tr.ethyleminoder4-Dimethylminopyridin wahlwe.se in Gegenwart einer Base wie Pyridin, 

die voranstehende Chhmlincarbons^ 

Hydroxygruppe, in der R OH ist, mit Jnem S*SS5SLS^^p^T!? der ents P r echenden 
Losungsmittel wie Chloroform oder einen? SenwasseS i TlFW*!" einem inerte " 
TemperaturvonO^biszum Siedepunlddelxosunas^ Wie Ben »» W einer 

pyridin, oder (b) durch Umsetzung SraeefanWauK^^^? 86 !2 der ^em^n einer Base wie 
Thiolat R«S wie MeSK in einem LnSK £21^* »* einem geeigneten 
- ROcknuB des lasungsminels odir ttljESSES^^ 
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Ldsungsmittel wie Ethan ol, und dann Behandeln mit einem Metal ioxid oder -hydroxid wie Natrium- oder 
Kaliumoxtd oder -hydroxid oder einem Amin wie 1-Aminobutanol oder Lysin bei einer Temperatur von O^C 
bis zum Siedepunkt des verwendeten Losungsmittels und wahlweise Herstellen eines Salzes einer 
Aminogruppe durch Losen des Amins in einem Ldsungsmittel wie Ethyiether und Zugabe einer 

5 MineraisSure wie HCI, oder (d) Behandeln des Salzes, (c) durch Behandlung mit einem Reagenz wie SOCI 2 
oder Oxalylchlorid in einem inerten Ldsungsmittel wie Benzol bei einer Temperatur von 25°C bis zum 
Siedepunkt des verwendeten Losungsmittels unter Bildung' eines Saurehalogenids und dann Zugabe eines 
Alkohols, R^OH, in einem Ldsungsmittel wie Tetrahydrofuran bei einer Temperatur von 10°C bis zum 
Siedepunkt des verwendeten Losungsmittels, wahlweise in Gegenwart einer Base wie Pyridin, 

10 Triethylamin oder 4-Dimethylaminopyridin. 

Revendications pour les Etats contractants: BE CH DE FR GB IT U LU NL SE 

1. Une composition pharmaceutique entitumorale constitute d r un support ou vehicule 
is pharmaceutique approprie et d'au moins un compose r6pondant a la formule: 



20 




(I) 



25 



dans laquelle 



35 



40 



45 



50 



X est 0, S(0) v NH ou CH=N; 

R 1 est un groupe CH 3 CH 2 (CH 3 )CH, alkyie de 5 a 12 atomes de carbone, alcenyle de 5 a 12 atomes de 
carbone, cycloalkyle de 3 a 7 atomes de carbone, cycloalfcylalkyle de 5 a 12 atomes de carbone, cyclo- 
'alcenyle de 5 a 7 atomes de carbone. 



60 

ou •CHj 
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lorsque 

Rest -(^S(0)/ ( 
R 1 peut etre, de plus, un groupe alkyle de 3 ou 4 atomes de carbone; 



R 2 est 

10 



15 




W 



0" -CH^ 
2 




1 To eS l H ' Un 2 F0UP ! a,C0X V de 1 3 3 atome s de carbone, alkylthio de 1 a 3 atomes de carbone ou alkyle 
Zt 1 * * °T carDone facultativement substitue par un ou plusieurs de F, CI, Br ou (CH 2 ) p COR 10 o& p 

20 R 4 estC0 2 HouC0 2 R 11 ; 

R e , R^KtanrH 5 ^ ind6pendamment H ' F ' Cl ' Br - ^ CF„ S(0) n R' 2 ou CH 2 CH 3 , au moins deux de R 5 , 

Sio 6t ?^°~j??*Rl ndammenX H ou un 9 rou P e a,k V |e de 1 a 3 atomes de carbone; 
R 0 est 0H # OCH 3 , OCH 2 CH 3 , NH 2 , NHCH 3 ou N{CH 3 ) 2 ; 
25 R£ est (CH a ) 2 _<NR 9 R* A ; 

CI etBr- eSt 9r ° UP8 3lky,e de 1 * 5 atomes de carbone f acultativement substitue par.un ou piusieurs de F, 

i^'R Y a Ht! n J lnd ^ ndam , me * H. F, CI, Br, un groupe alkyle de 1 a 5 atomes de carbone, N0 2 , alcoxy 
de 1 a 5 atomes de carbone, alkylthio de 1 a 5 atomes de carbone, OH, CF 3 ou NH** 
30 mestOoul; 3 2 * 

nestOou 1; et 
q est 0, 1 ou 2; 

?% U Q U s n if P^ armaceut ^uement acceptable de ce compose; avec les conditions suivantes: 
V n , R° et R 7 ne peuvent pas tous etre H; 
35 ^ 2) si R 4 est C0 2 CH 2 CH 2 N(CH a ) 2 , R 6 est CH 2 CH, our R r est CI, R' ne peut pas etre un groupe cyclohexyie; 

deux 3> cf R1 Un 9f ° UPe Cyd0hexyle et R3 •* H ' R8 doit 6tre a ou F - mais R 6 ^ R 8 ne peuvent pas etre tous 

2. Une composition pharmaceutique antitumorale constituee d'un support ou vehicule pharma- 
40 ceutique approprie et d'au moins un compose repondant a la formule: pnarma- 



45 




(ID 

so ^^^R 1 
dans Jaquelle 

R 1 est un groupe cycloalkyle de 3 a 7 atomes de carbone; phenyle; phenyle substitue par un halogene, ' 
un groupe alkyle de 1 a 5 atomes de carbone ou CF 3 ; phenoxy; ou phenoxy substitue par un halogene ou 
un groupe alkyle 1 a 5 atomes de carbone; 
55 R 3 est H ou un groupe alkyle de 1 a 3 atomes de carbone; 

R 4 est CC^H ou son sel de sodium ou de potassium; 

R* et R 6 sont independamment H, un halogene, CH 3 ou CF 3 ; et 

R et R 8 sont independamment H ou un halogene 
ou un sel pharmaceutiquement acceptable de ce compose; avec la condition que R 5 , R 6 et R 7 ne peuvent 
so pas tous etre H et que si R 1 est un groupe cyclohexyle et R 3 est H, R e doit etre CI ou F, mais R 6 et R 8 peuvent 
pas etre tous deux CI. . . 

3. Une composition pharmaceutique antitumorale constitute d'un support ou vehicule pharma- 
ceutique approprie et d'au moins un compose de la revendication 21. 

4. Une composition pharmaceutique antitumorale constituee d'un support ou vehicule pharma- 
65 ceutique approprie et d'au moins un compose de la revendication 22. 
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ceu^ support ou vehlcu.e-pnarrna- 

c„ut^» suppon ou veMcula pHarma- 

ceutiaue a Tnr C „T ( r^!i° n P ha , fm8ceuti( l u e antitumorale constituee d'un support ou vehicule pharma- 
v ! approprie et d au moins un compose de la revendication 28. pnarma 
n. Utilisation d'au moins un compost repohdant a la formule: 



15 



20 



25 



30 



35 



40 



45 



50 




(I) 



dans laquelle 



X est 0, S(0) v NH ou CH=N; 



2 . ' 

ou -CH 2 - 

60 _ 

W 

lorsque 




R est _ 
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R 1 peut etre, de plus, un groupe alkyle de 3 ou 4 atomes de carbone; 



R 2 est 




ou 




70 



16 



20 



R 4 est CO,H ou C0 2 R"; 

#. I? A*!" H;° m independa ~ H - * CI. Br. I, CH» CF* S<0)„R" ou CH,CH„ au mo.ns deux de R«, 

■ 

C. etTr^ Un 9r ° UPe ^ de 1 " at0mM de carbone ^UvementsubstftueparunouplusleursdeF, 



30 



35 



40 



de 



n estO ou 1; et 
25 q est 0, 1 ou 2; 



SSSSSSuS 
deux CI, en une quantite inhlbitriw de iTme^™^ fa^ 0 ?" ^^R^tR'ne peuvent pas etre tous 
croissance de tumeurs rnammaire^ ^ fabr.cat.on d'un medicament destine a Inhiber la 

12. Utilisation d'au moins un compose repondant a la formula: 




(II) 



danslaquelle 

45 un a™ H^Tfti 0 ^ d ! ? 3 L atomes de carbone : P"«ny'«: Phenyle substitue par un halogene, 

un SS SES T^SSXSSST ^ PWnOXV '' ° U ^ subs * ua ^ ^ ° U 
R 3 est H ou un groupe alkyle de 1 a 3 atomes de carbone; 
R* est CO ? H ou son sel de sodium ou de potassium; 
so R et R 8 sont independamment H, un halogene, CH, ou CF,; et 
R et R" sont independamment H ou un halogene 
™* U Z sel J* a ™ a ceutiquement acceptable de ce compose; avec la condition que R s , R« et R 7 ne peuvent 
£! 5 61 S ' R un 9roupe "^ohexyle et R* est H, R* doit etre CI ou F. mais R« et R' peuvent 

S?ifn!2 V 9 " 8 • une Quantite inhibitrice de tumeur pour la fabrication d'un medicament destine a 

55 inhiber la croissance de tumeurs mammalres. 

no„r f a ' feuSf!?" ^ 8U mo }™ un "wposa de la revendication 21. en une quantite inhibitrice de tumeur 
P il uS^h. medicament « W*» la croissance da tumeurs mammakef 

pour to faS5S£ii?h?2? Un "TT??! ! a ™ endieation quantite inhibit* de tumeur 

pour la gbriwtipn d un med.cament destiny mhiber la croissance de tumeurs mammaires. 

60 D0Uf 1 f- JS!££i" un ""W** a revendication 23, en une quantite inhibitrice de tumeur 
16 medicament destine a inhiber la croissance de tumeurs mammaires. 

, . l ™ , ? a 5 on dau mo "»s un compose de la revendication 24. en une quantity inhibitrice de tumeur 
^17 8£2SS?£ Un m ^ icama « **** * '""'"er la croissance de tumeurs mammai^s " 
™* .. . • "™". sa * ! on da" mm "s un compose de la revendication 25, en une quantite inhibitrice de tumeur 
55 Pour la fabrication d'un medicament destine a inhiber la croissance de tumeu re mammaileT 
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™. 'f" * U ?- Sfl ? il ^ 3U m ^- S Un com P° s6 de ,a revendication 26, en une quantite inhibitrice de tumeur 
pour la fabrication d un med.cament destine a inhiber la croissance de tumeurs mammalres. 

i utilisation J U m °^. S Un com P ose de ,a revendication 27, en une quantity inhibitrice de tumeur 
P Jf n5,7 Ca i ! °" 1 Un me . d,cament de stine a inhiber la croissance de tumeurs mammaires. 
nnnril <X ? J" m °^ S ° n com P os6 de ,a revendication 28, en une quantite inhibitrice de tumeur 
pour la fabncation d'un med.cament destine a inhiber la croissance de tumeurs mammaires. 
. 21.Uncomposerepondantalaformule: 



10 



IS 



30 



35 



50 



55 




(HI) 



dans laquelle 

2Q R' est un groupe cycfoalkyle de 3 a 7 atomes de carbone, 




ou 




R* est H ou un groupe alkyle de 1 a 3 atomes de carbone; 

s 6St ?°* H ou son sel de sodlurn ou de potassium; 
R ^ 0t .!T !? nt ' i nd6 P endarn ")ent H, un halogene ou CF 3 , avec la condition que R 5 et R 6 ne soient pas tous 
aeux ae i hydro gene; et 

«, * Z f ?- nt md6 P e ™* amment H, ™ halogene, un groupe alkyle de 1 a 5 atomes de carbone ou CF 3 ; 
W jVi 0 ^ 1 ° n QUe S? R eSt un groupe ph6nyfe ou Phenoxy et R 5 est H, alors R 6 ne peut pas etre Br; et 
que si R 1 est un groupe cyclohexyle et R 3 est H, R 6 do'rt §tre a ou F. 

22. Un compose de la revendication 21, dans lequel: 
~ua* 6St " n groupe phenyle, phenyle substitue par au moins un halogene ou groupe phenoxy, ou 
phenoxy substitute par au moins un halogene; y 
R 3 est un groupe methyle; 
R 8 est H ou CI; et 
R 6 estFouCI. 

- 23. Le compost de la revendication 21, qui est le sel de sodium ou de potassium del'acide2 -(11' - 
40 diphenyl - 4 - yl) . 6 - fluoro - 3 - methyl - 4 - quinoleine-carboxylique. 

q 2 *h* COmp °,^ de u! revcnd?cation ?V W est le sel de sodium ou de potassium de I'acide 6 - fluoro - 
3 - methyl - 2 - (4 - phenoxyphenyl) - 4- quinoleme-carboxylique. 

25. Le compose de la revendication 21, qui est le sel de sodium ou de potassium de I'acide 2 - 14' - 
bromo -1,1 - diphenyl - 4 - yl) - 6 - fluoro - 3 - methyl - 4 - quinoleine-carboxylique. 
45 26. Le compose de la revendication 21, qui est le sel de sodium ou de potassium de I'acide 2 - (2' - 
fluoro -1,1' - diphenyl - 4 - yl) - 6 - fluoro - 3 - methyl - 4 - quinoleine-carboxylique. 
' , ' . , com P ose da to revendication 21, qui est le sel de sodium ou de potassium de I'acide 2 - (1 V - 
diphenyl - 4 - yl) - 5 - chloro - 6 - fluoro - 3 - methyl - 4 - quinoleine-carboxylique. 
28. Un compost repondant a la formule: 




60 



dans laquelle 
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Rest . ^ 0B 2 



70 



75 



20 



\„9 



2B 



X est 0, S(0) q , NH ou CH=N; 

so ™<£»?Z2Z%™fZF^ ££*» » "/"X? * a "*«V.e * 5 » 12 atomes de 

alcenyle de S a 7 atomes de \J&£ ^"Valkyle de 5 a 12 atomes de carbone <£lo- 



3$ \ U/ ou _CH 



40 



45 



50 



_ '2 
W 

lorsque 

Res! -/OVstO)^ 1 . 




R 1 peutetre, de plus, un groupe alkyle de 3 ou 4 atomes de carbone; 
R a est 




2 



2 




« R 4 est COjH ou C0»R"; 

q e R»^un 9 roupea IM ede 1 asatomesdecarbonefacutetive^ 
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15 
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n est 0 ou 1 ; et 
q est 0, 1 ou 2; 

un ^Zt^XZtlslZS * 18 reVendiCati ° n 28 ' CaraCt6ris6 en «.«■*" « ** 




(a) lorsque R est OH, en acylant le groupe hydroxyle avec un halogenure carboxylique tel que le chlorure de 
benzoyle dans un solvant inerte tel que le chloroforme ou un solvant hydrocarbon^ tel que le benzene, a 
so taV^^^lZ^ entfe et 1 V? 1 * d '! bu,mion du facultativement en presence d'une 

SSffJK,^thW^^ (b) en fa sant reagir I'acide quinolelne-carboxylique convenablement 
"f f thtolate R^S approprie tel que MeSK dan sun solvant tel que le dimSthylformamlde a une 
r!Z ' i 6 c ° mpnse entre 50 C et 10 P° int d * reflux de solvent ou (c) en dissolvent I'acide qulnolelne- 
2 HftT ?. Un ? I , pr ° tic l ue tel « ue rWwn* et en traitant ensurte avec un oxyde ou hydroxyde 
3S bu£t?l ! LT- °? d * °" Vh l dro *y dQ de sodium ou d e potassium ou une amine telle que le 1-amino-- 
35 outanol ou la lysine a une temperature comprise entre 0°C et le point d'ebullition du solvant employe et en 
preparant facultativement un sel d'un groupe amino en dissolvant I'amine dans un solvant tel que I'ether 

2£5f UifH 32?"* T ^ de ml " 6ral . tel que HCI; ou < d) en traltant 10 sel - M> P ar traitement avec un 
reacttf^tel que SOCI 2 ou le chlorure d'oxalyle dans un solvant inerte tel que le benzene a une temperature 

40 ptUu^ d ' 6bu,, ; tion d ^olvant employe pour former un halogenure d'acide, puis en 

H lo da 1 S Un ?° ,Vant tCl QUe ,e tetra hydrofuranne a une temperature comprise entre 

Zz£L t P 0 j" t u debu, " t,on du so'vant employe facultativement en presence d'une base telle que la 
pyndine, la tnethylamine ou la 4-dimetbylaminopyridine. 

<*\J%"ll TJ^t P ° Ur pr6pa /f r ,es com P° s6s de ,a revendication 28, consistant essentlellement (1) a 
Z^riSSP r . ,S3tln8 ? mvBh f b,ement substitute e Wl avec une cetone substitute (V) dans un solvant tel 

45 que 1 ettanol avec une base telle que la diethylamine ou la trietnylamine a une temperature de 25<C a 50°C 
pendant 2 a 48 heures, (2) a dlssoudre le compose Intermediate (VI) resultant dans un solvant approprie tel 
quelle tetrahydrofuranne contenant 25 a 50% en volume d'un acide mineral tel que HCI et chauffer entre 
50X et la temperature de reflux du melange dissolvant pendant 2 a 48 heures, et, facultativement, a faire 
reagir encore I acide quinoieine-carboxylique venant de (2) ci-dessus (a) en acylant le groupe hydroxyle 

so correspondant, lorsque R est OH, avec un halogenure carboxylique tel que le chlorure de benzoyle dans un 
solvant 'nerte tel que le chloroforme ou un solvant hydrocarbone tel que le benzene a une temperature 
compnse entre 0°C et le point d'ebullition du solvant facultativement en presence d'une base telle que la 
. ' T't>vH (W en t?' Sant reagir radde Quinoieine-carboxylique convenablement substituiS avec un 
thiolate R S appropne tel que MeSK dans un solvant tel que le dimethylformamide a une temperature 

55 compnse entre 50°C et la temperature de reflux du solvant ou (c) en dissolvant I'acide quinoieine- 
carboxylique dans un solvant pratique tel que I'&hanol, puis en traitant avec un oxyde ou hydroxyde de 
metal tel que I oxyde ou I'hydroxyde de sodium ou de potassium, ou une amine telle que le 1-amino- 
outanol ou la lysine, a une temperature comprise entre 0°C et le point d'ebullition du solvant employe et en 
preparant facultativement uh sel d'un groupe amino en dissolvant I'amine dans un solvant tel que l'6ther 

so d ethyle et en ajoutant un acide mineral tel que HCI; ou (d) en traitant le sel, (c), par traftement avec un 
reactrf tel que SOCI 2 ou le chlorure d'oxalyle dans un solvant inerte tel que le benzene a une temperature 
compnse entre 25°C et le point d'ebullition du solvant employe pour former un halogenure d'acide, puis en 
aj J£ tant , Un a,c ° o1 ' R " 0H ' dans un solvant tel que le tetrahydrofuranne a une temperature comprise entre 
10°C et le point d'ebullition du solvant employe, facultativement en presence d'une base telle que la 

65 pyridine, la trietnylamine ou la 4-dimethylaminopyridine. 
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Revendieattons pour l*Etat contractant: AT 



Oil 



to 




(I) 



15 dans laquelle 



Y 




30 



35 



■©"'T* 1 ' ■ -<Q)" ral t B ' • 



5 . ou ^X^B 

4i X est O, ${0) q , NH ou CH=N; 



50 



°" -CH 2 




55 lorsque 

Rest 

« R 1 peut etre. de plus. 



un groupe alkyle de 3 ou 4 atomes de carbone; 



65 
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R 2 est 




ou -CH 2 




. ■ ri« 1 To 8 !l"' Un S r0UP ? a,CO f V de 1 * 3 atomes de carDone - 3,k V ,th| o de 1 a 3 atomes de carbone ou alkyle 
W est 1, 2, 3 ou4- facu,tat,vement substitue par un ou plusieurs de F, CI, Br ou (CH 2 ) p COR 10 ou p 

R* est C0 2 H ou C0 2 R n ; 

R 6 , R^e?^6tem hT* * ndependamment H ' F ' a « Br - CH 3' CF * S(0)„R 12 ou CH 2 CH 3 , au moins deux de R 5 , 

75 n"** nu°o^ d ^?. damment H ou un 9roupe ancv,e de 1 a 3 atomes d © carbone; 
R° est OH, OCH 3 , OCH 2 CH„ NH* NHCH 3 ou N(CH 3 ) 2 ; 
R£ est (CH^NRW*; 

CI etBr eSt " n 9rOUp ° a,kyle de 1 a 5 atones de carbone facultativement substltue par un ou plusieurs de F, 

20 de l^R Y Jfnlf h inda P 8ndamma "t H, F, CI. Br, un groupe alkyle de 1 a 5 atomes de carbone, N0 2 , alcoxy 
de 1 a 5 atomes de carbone, alkyithio de 1 a 5 atomes de carbone, OH, CF a ou NH»* 
m est 0 ou 1 ; . 
nestOou 1; et 
q est 0, 1 ou 2; 

25 ^"Je 1 ^""aceutiquement acceptable de ce compose; avec les conditions suivantes: 

iJH r R etR ne peuvent pas tous etre H; 

2J si R* est C0 2 CH 2 CH a N(CH 3 ) 2 , R« est CH 2 CH 3 ou R 7 est CI, R 1 ne peut pas etre un groupe cydohexyle- et 
deuxri^ 

* a melanger au moins un compose avec un support pharmaceutique approprie. 

30 vehifui« n^rt^° Ur rt P Parer une composition pharmaceutique antitumorale constitutee d'un support ou 
vehicule pharmaceutique approprie et d'au moins un compose repondant a la formule: 



35 



40 




(II) 



danslaquelle 

. ,n JL^SJ* r 0 ^ 6 ,^ oa,kyle de , 3 3 7 atomes de ^oo" 6 '' Pnenyle; pnenyle substitu6 par un halogens, 
un groupe alkyle de 1 a 5 atomes de carbone ou CF 3 ; phenoxy; ou phenoxy substitue par un haiogene ou 
45 un groupe alkyle de t a 5 atomes de carbone; 

R* est H ou un groupe alkyle de 1 a 3 atomes de carbone; 
R^ est CO a H ou son sel de sodium ou de potassium; k 
R* et R 6 sont independamment H, un haiogene, CH 3 ou CF 3 ; et 
R et R 8 sont independamment H ou un haiogene 
so ou un sel pharmaceutiquement acceptable de ce compose; avec la condition que R 5 , R 6 et R 7 ne peuvent 
pas tous etre H et que si R 1 est un groupe cydohexyle et R 3 est H, R e doit etre CI ou F, mais R 6 et R B peuvent 
pas etre tous deux CI, qui consiste a melanger au moins un compose et un support ou vehicule 
pharmaceutique approprie^ 
. 3. Proc6de pour preparer une composition pharmaceutique antitumorale constitutee d'un support ou 
55 vehicule pharmaceutique approprie et d'au moins un compose de la revendication 21, qui consiste a 
melanger au moms un compost et un support ou vehicule pharmaceutique approprie. 

. f 1 ^ 06 ^ P° ur preparer une composition pharmaceutique antitumorale constitute d'un support ou 
vehicule pharmaceutique approprie et d'au moms un compose de la revendication 22, qui consiste a 
melanger au moins un compose et un support ou vehicule pharmaceutique approprie. 
60 > . . 5 * Proc6dd P° ur preparer une composition pharmaceutique antitumorale constitutee d'un support ou 
vehicule pharmaceutique approprie et d'au moins un compose de la revendication 23, qui consiste a 
melanger au moins un compose et un support ou v&iicule pharmaceutique approprie. 

•6. Precede pour preparer une composition pharmaceutique antitumorale constitutee d'un support ou 
vehicule pharmaceutique approprie et d'au moins un compose de la revendication 24, qui consiste a 
65 melanger au moins un compose et un support ou vehicule pharmaceutique approprte. 

67 
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w*hJ;,io r ^l C !l PO,,r ? rtp3rer U " e ?f m P°? iti °n pharmaceutique amitumorale constitutee d'un support ou 
mStr P r? MUUqUe af> t> m P n6 et d au moins u " impose de la revendicatlon 25, qui consiste t 
melanger au moms un compose et un support ou vehicule pharmaceutique approprie 

v6hi«,ip °n'if a l P , OUr . Prtparer " ne ~ rn P«f ition Pharmaceutique antitumorale constitutee d'un support ou 
JS^nJ • " qUe apP T n6 61 d aU moins un """P 086 de la revendication 26, qui consiste a 
melanger au moms un compose et un support ou vehicule pharmaceutique approprie 

„*Jl* 1 Pr0 'i? de pour P^Parer une composition pharmaceutique antitumorale constitutee d'un support ou 
v6h.cule pharmaceutique approprie et d'au moins un compose de la revendication 27. qui consiste ^ 
melanger au moins un compose at un support ou vehicule pharmaceutique approprie. 
v4hil.i« nif;^ ! P0Ur . Prtparer ""!, ? m P°, sition Pharmaceutique antitumorale constitutee d'un support ou 
?SS£j% ™ ■ me am 7 ri6 61 d a " m ° lnS Un """P 08 * de ,a revendication 28, qui consiste a 
melanger au moms un compose et un support ou vehicule pharmaceutique approprie. 
11. Utilisation d au moins un compose repondant i la formula: 



>5 



20 




(I) 



dans laquelle . 



25 




«est ynw . /oVor 2 




30 



35 



40 



45 



50 



£ . ou '^X^R 1 



X est O. S{OJ v NH ou CH=N; 

R' est un groupe CH,CH 2 (CH,)CH. alkyle de 5 a 12 atomes de carbone, alcenyle de 5 a 12 atomes de 
« aTc^e d^ d6 C8rb0n8 ' ^.Ma-Me de 5 e 12 ato y mes de ^ 



60 

lorsque 

55 R sst 



W U 
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R' peut Stre. de plus, un groupe alkyle de 3 ou 4 atomes de carbone; 
R 2 est 




W 

ou -CH 




W de 1 T.^tom'i.HoS ? e ! 3 3 at0mes de carbone ' alk V |,hio d » 1 a 3 atomes de carbone ou alkyle 
'S i" 3 ou " fecultativement substitue par un ou plusieurs de F, CI. Br ou (CH,) p COr"» oTJ 

R 4 est C0 2 H ou C0 2 R"; 

« R*. R^eT^tanfH! 0 Rt ' ndependamment H ' F ' C, < Br ' '< CH " CF * S(0)„R« ou CH 4 CHj, au moins deux de R«. 

K Xsasss^^a: srasa? - de 1 " de ^ 

R" est (CH 2 )j_ 4 NR*R**; * " 

20 CI et R Br; eSt 9 '° UPe 1 ' ' 5 8t ° meS de Carb ° ne facultativem «« substitue par un ou plusieurs de F, 

do i 1 ?'/- 2 S °1! ind *j* nd8m ™n« H. F. CI. Br. un groupe alkyle de 1 a 5 atomes de carbone NO. alcoxv 

: « 5 «° meS , de C8rbone ' alkylthio de * * 5 * "'bone. OH. CF, ou NH° ■ 

rri 6Si u ou i , 

nest0ou1;et 

25 qest0,1ou2; 

I! 2 5 ^ ^^I^^i?^ ? ^.Sf 1 ^ ou R' est CI. ne peut pas «tre un groupe cyclohexyle; et 
30 deux d enTn lS 2£ S^w* " K R dolt etre Cl ou F ' ma, ' s RS et "* P™** pas #2e tous 
cSncrde"mermammalrS * * Umet " r P ° Ur - ,B medicamwrt *•*•** "*» ,a 

12. Utilisation d'au moins un compose* repondant a la formule: 

35 



40 




(ID 



dans faquelle 

45 R 1 est un groupe cycloalkyle de 3 a 7 atomes de carbone; phenyle; phenyle substitue par un halogene, 
un groupe alkyle de 1 a 5 atomes de carbone ou CF 3 ; phSnoxy; ou phenoxy substitu6 par un halogene ou 
un groupe alkyle 1 a 5 atomes de carbone; 

R 3 est H ou un groupe alkyle de 1 a 3 atomes de carbone; 
R 4 est CO*H ou son sel de sodium ou de potassium; 
so R 5 et R 8 sont independamment H, un halogene, CH a ou CF 3 ; et 
R 7 et R 8 sont inde>endamment H ou un halogene 
ou un sel pharmaceutiquement acceptable de ce compose; avec la condition que R 8 , R 6 et R 7 ne peuvent 
pas tous etre H et que si R 1 est un groupe cyclohexyle et R 3 est H, R 8 doit etre CI ou F, mais R 8 et R 8 peuvent 
pas toe tous deux a, en une quantit6 Jnhibhxice de tumeur pour la fabrication (fun medicament destine* a 
ss inhiber la croissance de tumeurs mammaires. 

13. Utilisation d'au moins un compose de la revendication 21. en une quanta inhibitrice tie tumeur 
^ ur J« fabrication d'un medicament destine" a inhiber la croissance de tumeurs mammaires, 

14. Utilisation d au moins un compose de la revendication 22, en une quanta inhibitrice de tumeur 
pour la fabrication d'un medicament destine a inhiber la croissance de tumeurs mammaires. 

so 15. Utilisation d'au moins un compos* de la revendication 23, en une quantity inhibitrice de tumeur 
pour la fabncation d'un medicament destine* a inhiber la croissance de tumeurs mammaires. 

16. Utilisation d'au moins un compose de la revendication 24, en une quantite inhibitrice de tumeur 
pour la fabncation d'un medicament destind a inhiber la croissance de tumeurs mammaires. 

17. Utilisation d'au moins un compose de la revendication 25, en une quantite inhibitrice de tumeur 
ss pour la fabrication d'un medicament destine* a Inhiber la croissance de tumeurs mammaires. 
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PouNafSSi°ond' 8 u U „ mXmenSn/a t^t^^LT q ° antM mhibMce de ,umeUf 

19. Utilisation d'au moins un compose de le i ZST de tomeUfs ""mmaires. 

"""a? ^ ,0n 5 Un medica ™nt JS«1 SKJ Stai B dV£ e „r ntit6 ,nhib ! trice de tumeu ' 

20. Utilisation d'au moins un comoose da la rm»Jwi^ ,8sa " ce de tumeurs mammaires. 

pour la fabrication d'un medtomemXIn/a ShZr ifcroS"?' "2 " ne quantite * tumour 

zi. Un procede pour preparer un compose rtpondant a la formule- meurs mamma ' res « 



70 



75 




(III) 



dans Jaquelie 

2Q R' est un groupe cycloalkyle de 3 a 7 atomes de carbone. 



25 





B* !S rnu Un 9r ° Upe a,ky,e de 1 * 3 8te ™s °e carbone; 

aa deux d; rhvZgkne;« mment H ' un ha,0 9 ena ~ CF„ avec la condition que R s et R 6 ne soient pas tous 

^■^SEE^^ °™Pe a.kyle de 1 a 5 atomes de carbone ou CF,; 

que si R 1 est un gmupe cydo?exyl! rtWWdok^ln^ %* *!* a,ors * ne P eut P as *™ 
convenablement substiStee (l^vec uneletone subs££ M w *" T t1) 8 faire ^ une fea "" a 
35 base telle que la dtethyiemlne ou la WeZSe tuS^^l^^JS^ tel que l ' ethano1 avec un « 
(2) a dlssoudre le compose imerm6dialre M»?L„E£ tam P er8ture 1 de 25»C a SD»C pendant 2 a 48 heures, 
furanne contenant 25 * 50% eTvoTume ?^ff„£K 80 * ant J^P™ tel " ua '« tetrahyd£ 
temperature de reflux du melangeTssolan" pendant 2^ h!""* 51 " f h8uffer entre 50 ° C « 'a 
encore I'acide quinoleine^rboxyliquTSrde S) Jd-™ 7t * facuttativ anr.ent & faire rtagir 
«P co ^PondantlorsqueRemOH.7vec unh^L„r B «^ en 3cyJant le « rou P B hyoroxWe 

solvant inerte tel q^e .e chlorofo™^ ^^S^S&Z^ l T^^ b9 ^^^ 
comprise entre 0°C et ie point d'fibullWon H,. ^ e tel que le be, «ene a une temperature 

pyridine, ou (b) en TfelsSS rfagfr u ^SJ^^^^ tOT ^^^^ telle que S 
thiolateR»S8pp ro prietel quTM^K a^ un ^ convenablement substitue avec un 

comprise entre^ et latSS Xfi^ 

carboxyhque dans un solvant protfque tel cue , l'e*a„J^ L . £' ? Dissolvent I'acide quinoleine- 
metal tel que I'oxyde ou I'hydroxyrtB <te Jodumc! S ™£ " tfa,tant 8VeC un owte °" "Vdroxyde de 
butanol ou la lysine, a une *uBS£o wZ^g^^.XZ a - mine te,,e *» ue ,e 1 - ami "<>- 
en preparant facuttativement un set tftmWiSSn^ L?*iT 6 ^ bu lrti on du solvant em P |o Va « 
I'emerd'ethyleetenajoutantun adde rnlralt^ dans un tel V 

un ^rtiftelqueSO^ou lechlommd'o«h?ed^ 

comprise entre 25»C et le point d'ebull WonT^am V^?. ° qUe to 8 "ne temperature 

ajoutant un alcool. R'^Ofidans un solvent tel ,I,TLk^ ^ 0Ur former un "a'oflenure d-acide. puis en 
10-C et le point d'^Mition X em^iovl fat^C^"" 8 3 Un8 tBm P 6rature ~«ipnse entre 

pyridine la triethylamine ou la A^^S^JwT ™ ^ **** te " 8 ^ 8 ,a 

22. Un procede de U i revendication 21. dans lequel: ' 
Phen^^uT^ - -ins un halogene ou groupe phenoxy. ou 

est un groupe mdthyle; ^ ' 



45 



SO 



so R s est H ou CI; et 
R* est F ou CL 



65 




— WVMIUIII UU 1 

v4 - qu!nol6ine-carboxyIique. 

70 



10 
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25. Le proc£d§ de la revendication 21, dans lequel le compose prepaid est le sel de sodium ou de 
potassium del'acide 2 -(4' -bromo -1,1' -diphenyl -4 -yl) -6 -fluoro -3 - methyl -4 -quinoleine- 
carboxylique. 

26. Le proc&ie de la revendication 21, dans lequel le compose prepaid est le sei de sodium ou de 
potassium de I'acide 2 -(2' -fluoro -1,1' - diphenyl -4 - yl) -6 - fluoro -3 - methyl -4 -quinoleme- 
carboxylique. 

27. Le precede de la revendication 21, dans lequel le compost prepare est le sel de sodium ou de 
potassium de I'acide 2 - {1,1 ' -diphenyl - 4 - yl) -5 -chloro -6 - fluoro -3 - methyl - 4 - quinoleine- 
carboxylique. 

28. Proc^de pour preparer uri compose repondant a la formule: 



is 



20 dans laquelle 




25 



R est 





OR* 



30 
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C-R 3 



45 



• ou 



X est 0, S(0) v NH ou CH=N; 
50 . R 1 est un groupe CH3CH a (CH 3 )CH, alkyle de 5 a 12 atomes de carbone, alcenyle de 5 a 12 atomes de 
carbone, cydoalkyle de 3 a 7 atomes de carbone, cycloalkylalkyle de 5 a 12 atomes de carbone, cyclo- 
alcenyle de 5 a 7 atomes de carbone, 



55 




OU 



-CH 




so lorsque 



Rest 



65 
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R 1 peut etre, de plus, un group© alkyle de 3 ou 4 atomes de carbone; 
R 2 est 




ou -CH 2 



2 




15 



20 



de 1 ?^J1« 2 roUP I a{co y d ? 1 * 3 atomes de carb °™' alkykhio de 1 a 3 atomes de carbone ou alkyle 
est 1, 2 3 ou 4 ^ fecultativement substi'tue par un ou plusieurs de F, CI, Br ou (CH 2 ) p COrV° oC. p 

R 4 est C0 2 H ou C0 2 R"; 

R 6 , R^efR^am H ° m * nd6pendamm8nt H ' F < C, < Br < CH * CF * SlOtf" ou CH 2 CHa, au mofns deux de R 6 , 
oio et ^ »° JJn^pendammerit H ou un groupe alkyle de 1 a 3 atomes de carbone; 

CI etBr; 681 9rpUPB 1 * 5 at ° meS de Carb ° n8 facu,tativement substitud par un ou plusieurs de F, 

ri« -tt'K^L SOn l iod6 P enda '"' 1l ent H, F. CI, Br, un groupe alkyle de 1 a 5 atomes de carbone. NO,, alcoxy 

del a5atomesdecarbpne,alkylthiode1a5atoinesdecarbone;OH,CF s ouNH J - 
m est 0 ou 1; * 

25 n est O ou t; et 

q est 0, 1 ou 2; 

ll^R *eLt P r^ n u a S eUt !? Uemem acee P? ble da 68 compose; avec les conditions suivantes: 

2 % * « n? l J » " 9r ° Upe 1 heny,e ou pMnoxv et R * RT et RB sont H ' R* ne peut pas etre Br; 

2> R , R" et R 7 ne peuvent pas tous etre H; 

30 I! f! £ "J "WWW*** CH a CHi ou R 7 est CI, R' ne peut pas etre un groupe cyclohexyle- 

deuxal "^"^^ 

~! et R 8 <** H, R* ne peut pas etre CI et R« ne peut pas etre Br; 

6) si R est un groupe alkyle de 6 atomes de carbone et Y est H, alors R 4 ne Deut oas 6tre CO u r s r 7 m 



40 
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S^KT-" 1 ° H ' r aC ^ ,ant ' e flf 0 "^ nydwxy'o ^ec un halogenure carboxylique tel que le chlorure de 
^ W S0,Va ^ ,, ,nerte 461 que <« ch'oroforme ou un solvant hydrocarbone tel que le beS I 

basV^lfe ^h^SL"? S? 61 'V?* ^ bU,li,i0n dU ^'"«^nt e^Tpre^ce d"ne 

Dase telle que la pyndlne. ou (b) en faisant reag r I'adde quinolelne-carboxvlioue convRnahiomlnt 

St^T ? mpf,Sa *T 5 °^, et ,e po,nt de *> solvant, ou <c) en dlaSvantrS ZSSSZ 
" r S' du . edan ? un solvant pwique tel que I'ethahol, et en traitant ensuite avec un oxyde ou IS 

pSam f^u^uvemem r^' 6 C ° nlPri8e ^ 61 ' 8 P ° int ^'"^ d " solvant emptoye™ £ 
d'Ztte « « J? ,"1 9 F U P e 8min0 en «■«*'•* "'amine dans un solvant tel quel'ether 

m!Sm U " ^? d8 fn,n8ral *• que HCI: 0,1 <d) en traitant le set. <c>, par traitement aveTun 
t ^Jf qU l S P3 0U , 18 C * 0 " ,re troxa,v1e dans u " solvant inerte tel que le benzene S uiTtemp^Lre 

aToXl^a^^^ 
?rc e" le oS^^^ 

n^rfi?! in^Il!.! ^ , . employe, facultativement en presence d'une base telle que- la 
pyridine, la tnethylamine ou la 4-dimethylaminopyridine. . M 18 

29. Un procedd pour preparer les composes de la revendication 28, consistent essentiellement (1) a 
fare reagir une isabne convenablement substitutee (IV) avec une ctoiu1«ltutfcJv^t!S I lt!J 
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que I'ethanol avec une base telle que ia di6thyiamine ou la trtethylamine a une temperature de 25°C a 50°C 
pendant 2 a 48 heures, (2) a dissoudre le compose intermediate (VI) resultant dans un solvant approprie tel 
que ie tetrahydrofuranne contenant 25 a 50% en volume d'un acide mineral tel que HCI et chauffer entre 
50°C et la temperature de reflux du melange dissolvant pendant 2 a 48 heures, et, facultativement, a faire 

5 reagir encore I'acide quinoleine-carboxyllque venant de (2) cl-dessus (a) en acylant le groupe hydroxyle 
correspondent lorsque R est OH, avec un halog6nure carboxylique te! que le chlorure de benzoyle dans un 
solvant inerte tel que le chloroforme ou un solvant hydrocarbon^ tel que le benzene a une temperature 
comprise entre 0°C et le point d'ebullition du solvant, facultativement en presence d'une base telle que la 
pyridine, ou (b) en falsant reagir I'acide quinoleine-carboxyllque convenablement substitue avec un 

70 thiolate R 12 S approprie* tel que MeSK dans un solvant tel que le dim6thylforrnamide a une temperature 
comprise entre 50°C et la temperature de reflux du solvant, ou (c) en dissolvant I'acide quinoleine- 
carboxylique dans un solvant pratique tel que I'ethanol, puis en traitant avec un oxyde ou hydroxyde de 
m^tal tel que i'oxyde ou I'hydroxyde de sodium ou de potassium, ou un amine telle que le 1-amtnobutanol 
ou ia lysine, a une temperature comprise entre 0°C et le point d'ebullition du solvant employe* et en 

15 preparant facultativement un sel d'un groupe amino en dissolvant I'amine dans un solvant tel que l'6ther 
d'ethyle et en ajoutant un. acide mineral tel que HCI; ou id) en traitant le sel, (c), par traitement avec un 
reactif tel que S0CI 2 ou ie chlorure d'oxalyle dans un solvant inerte tel que le benzene a une temperature 
comprise entre 25°C et le point d'ebullition du solvant employe pour former un halog6nure d'acide, puis en 
ajoutant un alcool, R 11 OH, dans un solvanrte[que ie tetrahydrofuranne a une temperature comprise entre 

20 T0°C et le point d'ebullition du solvant employe, facultativement en presence d'une base telle que la 
pyridine, la triethylamine ou la 4-dim6thylaminopyridine. 
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